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\ Portable Inftrument, 


Vulgarly known by the Name of 


GUNTER’s Quadrant. 


By which is perform’d moft Propofitions 
in Affronomy 3 as, the Altitude, Azimuth, Right 
Afcenfion and Declination of the Sun, oc. alfo 
his Rifing and Setting, and Amplitude; together 
with the Hour of the Day or Night, and other 
Conclufions eXemplify’d at large. 


To which is added, 


The Ufe of Nepiar’s Bones in Mul. 
tiplication, Divifion, and Extraction of Roots ; alfo 
the Nofurnal, the Ring-Dyal, and GuNTER's 
Line, in many neceflary and delightful Conclu- 
fions, fitted to the Underftanding of all Capacities. 


By WILLIAM LEVEOURN. 


The Third Edition, with the Addition 
of the Ufe of Gunrer’s*Quadrant in taking 
the Declination of a Plain by the Help of a 
Horizontal Dial; alfo, the Ufe of a two Foot Rule 
in the Menfuration of Timber, &¥c. | 


By CHARLES LEADBETTER. 


| LONDON: 
Printed for J. Witcox, in Little-Britain, 1731, 
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a “/The USE afe 


eg Po srtable Tnftrument. 
Known by the Name of. 


Gu NTER’S Quadrant. 
Z ee re PREIS AUER 
Serve wy 


Si of, phe csidalexip tian aha 


ae rate of this Inftru- 


are capable of the Ufe 
i thereof. know; ’tis but 
the finerh Part of a Circle, and divided 
in the Limb thereof into 90 Degrees,, 
by equal Divifions, and number’d 10, 
20, 30, 40, &c. unto go; each Degree 
being fubdivided into 4 Parts, above 
the.Limb. Thereis inferted the twelve 
Months of the Year, and diftinguifhed 
by capital Letters, viz. 7. or january, 
A 2 ‘Fi for 


a HERE eeds no ToS 


“ment; forall Perfons that 


4 The Ufe of a portable Inftrument 
fF. tor February, M. for March, &c. and 
each Month is fubdivided into 5 Days, 
more or lefs, according as the Largnefs 
of the Quadrant will bear; and then 
above the Days of the Month you have, 
in the Body of the Quadrant, the Hours 
and Azimuth Lines, together with Part 
of*the Ecliptick and Horizon ; alfo a 
Quadrant, sc. as will be much more 
obvious and intelligible to the Reader, 
by Infpection of the Figure thereof 
hereunto annexed, then by many Words. 
_ 2. And, to make the Quadrant com- 
pleat, there muft be added a Couple 
of brafs Sights with fmall Holes there- 
in, fixed to one of the Semidiameters 
of the Quadrant; alfo a Thread or Silk 
fatten’d to the Center, witha Bead and 
Plumet as is ufual: And the making 
hereof is well known to the Workman, 
and fhew’d at large by Mr. Gunter. 
What elfe is neceffary fhall be explain’d 
in its Ufe. 


SECT. 


alld Gun teER’s Quadram. § 
5 £0 2. $l.) 
Of the Circle of Months. 


His Circle of Months is figured - 

with the Letters 7.F. AZ. 4. M. 
&c. fignifying the Months fFanuary, 
february, March, April, May, &c. each © 
Month being divided: unequally, ac- 
cording to the Number of the Days 
that are contain’d therein, as before is 
intimated. 

1. And now to find any Day of the 
Month throughout the Year: Firtt, fearch 
out the Month, and, trom the Beginning 
thereof, account the fmall Divifions 
- from one Month to another, each of 
them for five Days, (unlefs your Qua- 
drant be large,and the Month divided in- 
toevery Day )and by this Means youea- 
fily find the Place (or Divifion) of the 
Day of the Month defired, which will 
be much eafier by Practice, than can 
be exprefs’d by Words: And here note, 
that every roth Day is diftinguifh’d. by 
a longer Line then the reft; thus, if 
I lay the Thread (being fixed in the 
Center) to the roth Day of Fanuary, 

| A 3 "twill 


& The U/e of a portable Inftrument, 
*ewill cut in about 21 Degrees in the 
Limb of the Quadrant: Now in Fune 
and December, when .the Sun _ has his 
-greatett North and South Declination, 
the Divifions here run clofe, and fo 
the Day’ of the: Month cannot be “fo 
exactly found, but guefs’d at, and near 
enough for moft Utes ; ; but in all the 
other. Months of the Year, there needs 
not the leaft eeu In ‘this frees 
Nag : 


2. Seri the Day of the Mosby 
And out the Sun’s meridian ‘Seiaar or 
how high be will be at Noon 2 


** Let the Thread be laid upon.the Di 
vifion call’d (or'reprefenting ): the Day 
of the Month, and then that very De- 
sree, which the Thread -cuts in the Limb 
of the Quadrant, 1s the’ Sun’s meridian 
“Altitude req tired fo the Thread, laid 
to the rth Day of May, will cursor. 
30m. in the Quadrant’s ‘Limb; which 
isthe Sun’s Height that Day at Noon ; 
and if it be laid upénthe 18th Day, 
the: meridian Alvitade will be found 
iat gr. 39 Th ae 


Qe be 


ba P| j ey 
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. The meridian Altitude being known, 
to find the Day of the Month, whice 
is the converfe er tbe diese atipiae 


The Thread, being laid upon 1B me* 
ridian Altitude, doth alfo fall upon the 
Day ofthe Month: So that if you have 
any one of them, you have both. i 
if the Altitude: at Noon’ be ‘59 er... 
amin. (as before) and the Thread ao 
‘fet thereunto, it falls upon the-15th of 
May, andthe gthof Fuly, andwhich of 
thefe two is the true Day, may be diftin- 
euifh’d by the Quarter of the Year, 
‘or another Day’s Obfervation : For, if 
the ‘Altitude prove greater, the Thread 
will fall on the 16th Day of May, and 
8th-Day of Yuly s or, if it prove leffer, — 
the Thread will fall on the r4th. Day 
of May, and the roth of Yuly 3 andthus 
the Doubt is fully determined, and by 
‘this we difcover alfo what Days. of the 
Year are of equal Length,’ which) mutt 
“needs follow by: Con fequence! if the me- 
‘ridian Altitudes be equal ;and {fo the 4th 
of September and 18th of March-have 
‘thesfame meridian Alcitude,/ and: the 
. fime Length, which'is to be uhderftood 
baal Av in 


8 The Ufe of a portable Inftrument, 
in the reit of the Months, as they ftand 
oppofite in their proper Circles, 
4. And here ’tis to be obferv’d, 
that this Quadrant is accommodated 
but to one Latitude, and therefore (in 
this Cafe) ferves but for one Place, and 
fuch which lye parallel thereunto, viz. 
Eaft or Weft from thence, (as, fuppofe 
from the metropolitan City of Loudon) 
thofe that lye 60 or 70 Miles North 
from this Parallel, the Sun will be a 
Degree lower, than appears by the 
Quadrant at Noon; and the contrary, 
one Degree higher from the meridian 
Altitude, to fuch as live 60 or 70 Miles 
South from; London, or fuch Places 
that lye parrallel to it; this isto be un- 
derftood if you be regulated by the 
Day of the Month upon the Qua- 
drant. | 

5 But if you obferve the Sun’s Al- 
titude juft at Noon (or a little before, 
and a little after Noon) by holding the 
Quadrant in both your Hands, turning 
your left Hand towards the Sun, fo that 
the Beams thereof. may pafs through 
the Holes of the Sights, then, the Plum- 
met hanging at Liberty, the Degrees 
cut in the Limb by the Thread, ‘ the 

ti- 


call’d GUNTER’s Quadrant. 9 
Altitude defired in any Place; andthe 
fame may be done by the Moon and 
Stars, if you look through the Sights at 
the Moon or Stars, and obferve then what 
Degrees are cut by the Thread in the 
Limb: So upon the 14th Day of pri, 
juft at Noon, the Sun-Beams paffing 
through both the Sights, the Thread will 
_fall upon 51 gr. 35 min. the true meri- 
- dian Altitude of the Sun in the Latitude 
sof London, for which Meridian moft 
of the Quadrants are made. 


NA EAR 
Sec r. Il. 
Of the Hour-Lines on the Quadrant. 


I. 6 gee that the Arch, drawn up- 
on the Center of the Quadrant 

to the Beginning of the Sun’s Declina- 
tion, doth reprefent the Equator, or 
equinoctial Circle (and is ufually made 
a Radius or Tangent) of 45 Degrees ; 
but that Arch which is drawn by 23 
gr. 3omin. of Declination, and is juft 
above the Circle of Months and Days, 
reprefent the Tropicks of Capricorn and 
Cancer 


Dye oS x 


, 10 T he Ue of 2 portable Infirument, 


a Cancer, or the Sun’s greateft. Declina~ 


tion both North and South ; .and thofe 
Arch-Lines, which are defcribed upon 
the Quadrant between the. Equator and 
the lropicks, being undivided and num- 
ber’d atthe Equator by 6, 7, 8,.9, 10, 
WEI, $26: ands t the Tropicks by gs I 

285 44.55.0517, 8, «thofe -very.Lines ,,or 
Arches.are the Hour-Circles. | 
40% That which is drawn from 12, 
in the Equator to the Middle of Fune,, 
reprefents the Hour of 12 in the Sum-, 
mer ; and thofe which are drawn with it 
towards the right Hand, are the Hours. 
of the Day i in Summer, and alfo of the 


2s m Night i in Winter «, But that‘Arch which | 


is drawn from 12 in the Equator to the 
Middle of December, reprefents the Hour _ 

of 12 in the Winter ; ; and thofe Arches 
with it to’the left Hand, the reftof.the 
Hours of the Day in Winter, and Night 
in Summer; and of both thefe, that which, 
is drawn from 11 to I, ferves for 11 in 
the Forenoon and 1 in the Afternoon 5, 

that which is drawn from ro to 2, ferves. 
for ro in the Forenoon and 2 in the Af- 
ternoon: The Reafon is, that the fame. 
Day the Sun has the fame Altitude 2 
Hours before Noon, as it has 2 Hoursaf- 
: ter 
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ter Noon; andthe fame Rota: is to be | 
underftood in all the reft, which is plain | 
and eafily underftood, as by the. fol- 
lowing Propofitions will ee ap- 
pear. } 


ee The Day if the Month, or peea 
Altitude of the Sun, being given, to find 
_ the Place of the Sun in pe ened 


Let the Thread be laid t to the Day of 
the Month, or to the Sun’s Height at 
Noon, (for the one gives the other) ob- 
ferve then where it croffes the Hour of 
12,,and fet the Bead to that Interfection ; 
then move the Thread till the Bead fall 
on the Ecliptick Circle, (whichis known 
by the Characters of the 12 Signs) and 
it will fall upon the Sun’s Place 3 and fo 
if it were the 15th of May, or meridian, | 
Altitude 59 gr. 30min. lay the Thread 
-as aforefaid, and put the Bead to the 
Interfection of the Hour. of 12, and then 
move the Thread ’till the Bead fall. on 
the Ecliptick, and it will there touch up+ 
on the ath Degree of Gemizi,and the fame, 
Of Sagittary 5 alfo the -26th of. Cancer 
and the 26th of Capricorn 5; and which 
of thefe is ‘the Place of the Sun, may 


appear 
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appear by the Quarter of the Year, or 
another Day’s Obfervation, | 


4. To rectify the Bead for the Hour of the 


Day, &c. 


Knowing the Day of the Month, 
place the Thread thereon, and then, flip- 
ping the Beadto the Meridian or Hour 
of 12, for the Seafon of the Year, 
you are fitted to find the Hour by the 
Sun ; but forthe Stars, only lay the Bead 
upon the Star propofed. And thus, the 
Bead being rectify’d, if you do but ob- 
ferve the Altitude of the Sun, the Bead 
will fall on the Hour-Line defired or 
fought, if you bring the Thread to the 
Altitude : So on the roth of 4pril, having 
reClify’d the Bead for the Time, you may 
find the Altitude 36 gr. at the fame time 
the Bead falls upon the Hour-Line of 3 
and g; and then I may conclude, ’tis g 
in the Forenoon, or 3 in the Afternoon ; 
and fo upon the gth of 4pril, the Bead 
being rectify’d, and the Altitude ob- 
ferv’d 3 gr. the Bead will fall between 8 
and g in the Equator, and between 3 and 
4in the Tropicks; fo that ’tis half an 
Hour paft 8 inthe Morning, or half an 

| Hour 
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Hour paft 3 in the Afternoon, and here 
obferve, if the Sun afcends, itis be Fore-. 
noon; but if the Sun defcends or falls 
in Altitude, ’tis Afternoon, as Reafon it- 
felf will direct : So again, upon the afore- 
{aid roth of April, if the Sun’s Altitude 
be 4ogr. you will find the Bead at the 
fame time fall half way between the 
Hour-Lines gand 10, or 2 and 3 ; where- 
fore it muft either be half an Hour patt 
g in the Morning, or half an Hour paft 
2 in the Afternoon, which is moft eafily 
diftinguifh’d. And after the fame Me- 
thod, if upon the 1ft of November I ob- 
ferve as aforefaid, and find the Bead to 
fall half way between 8 and 9g, and 3 
and 4in the Winter- Hour-Circles ; hence © 
I conclude, ’tis half an Hour paft 8 in 
the Forenoon, or half an Hour paft 3in 
the Afternoon, & fic.de ceteris. 


5. The Place of the Sun in the Ecliptick 
being known, to find the Day of the Month. 
Lay the Thread and Bead on the Place 
of the Sun in the Ecliptick, and then 
move the Thread and Bead to the Hour 
of 12, and fo, if the Place of the Sun be 
4gr.-of Gemini, the Bead being laid to 
this .Degree, and then moved to the 
ea Hour 
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Hour of 12 in Summer, the Thread - 


. will fallon the 15th Day of May, or 
_the 8th of Fuly; or, if it be moved to 


the Hour of 12 in Winter, the Thread 


will fall on the 6th of Fanuary and the 
14th of November,.and which of thefe 1s 
the Day of the Month requir’d, the 
Quarter of the Year will determine. 
By this and the third Propofition, 
there is two Ways fhew’d to rectify the 
Bead by the Place of the Sun, and by 


the Day of the Month; butthe beft Way . 


is that by the Place of the Sun, ‘for 
in the other {ome fmall Difference 
may arife by the Leap-year. There 
is alfo a third Way bya Table of the 
Sun’s Declination for each Day of the 
Year, (which Seamen are feldom with- 
out) and if fo, the Bead may be fet there- 
unto in the Line of Declination. 


6. To know how high the Sun will be, 
at any Hour of the Day given, through- 
out the Year. 


The Bead being reétify’d for the 
Time, by any of the Ways aforefaid, 
bring it to the Hour given from the 
Hour of 12 towards the Line of Decli- 

nation 
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nation, and the Degrees, cut by the 

_ Thread in the Quadrant or Limb there- 
of, will fhew the Altitude of the Sun at 
that Time; fo upon the 30th of March, 
at 8 in the Morning and 4 in the Af- 
ternoon, the Sun will be found to be 
24gr.30omin. high: Again, onthe roth 
of April, the Sun being in the Beginning 
of Taurus, the Bead being rectify’d, you 
fhall find the Altitude at Noon at London 
50 gr. 16 min. but at rz inthe Morning 
48 gr. 12min, at 10 of the Clock but 43 
gr.32 min. at g only 36 gr. at 8 of the 
Clock 27er. 3omin. at 7 but 18 gr. 
18min. at 6 in the Morning but ggr. 
and at 5 a Clock it touches the Line of. 
Declination, andhas no Altitude atall ; 
whence we may conclude, the Sun did 
rife much abeutthat Hour. And then, 
if you move the Thread again from the 
Line of Declination towards the Hour 
of 12, you fhall find the Sun 8 er. 33 
min. below the Horizon at 4 in the 
Morning, and near 16er, at 3, and21gr. 
51min. at 2, and 25 gr. 40min. at 1, 
and 27 gr. at Midnight. For the Bead 
being rectify’d as aforefaid, and brought 
to the Hour of the Night (which, as be- 
fore was intimated, are the Winter- Hours 
B 2 in 
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in the Summer, and the Summer-Hours 
in Winter) then the Thread in the Limb 
cuts the Degree of the Sun’s Depreffion 
for any Hour of the Night; and thus 
*twillbe found, thatata rt of the Clock 
at Night, the 30th of March, the Sun 
will be found at leaft 28 gr. 30 min. be- 
low the Horizon, 


7. The Hour of the Night given, to find 
ibe Sun’s Depreffion. 


And here let it be obferved, that the 
Sun is always as much below the Hori- 
zon at any Hour of the Night, as his 
oppofite Point 1s above the Horizon at 
the like Hour of the Day, and therefore 
(to make this more plain) the Bead be- 
ing fet, if the Queftion be put for any 
Hour of the Night in Summer, then 
move it to the like Hour of the Day in 
the Winter-Hours: Butif of any Hour 
of the Night in Winter, then move the 
Bead to the like Hour of the Day in 
Summer, and fo the Degrees, cut by the 
‘Thread in the Limb of the Quadrant, 
fhall fhew how much the Sun is below the 
Horizon at that Time: And fo fuppofe 
it the roth of April, at 4 of the Clock ee 

the 
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the Morning, the Bead being fet co hig - 
Place, according tathe Time in theSum- ~ 
mer; Hours, and brought to 4 of the 
Clock in the Ge in the Winter- 
Hours, you will find the Thread to cut 
8 gr. and about 30 min, in the Limb of | 
the Quadrant, which is the true Depref- 
fion of the Sun at that Time. 


8, The Depreffion of ihe Sun fuppofed, to 
give the Hour of the Night with us, or 
the Hour of the Day to our Antipodes. 


In regard the Sun is as much above 
the Horizon atall Hoursofthe Day, as 
his oppofite Point is below the Horizon 
at the like Hours of the Night; there- 
‘fore, firft fet the Bead according to the 
‘Time, and then bring the Thread to 
the Degree of the Sun’s Depreffion be- 
low the Horizon, fo fhall the Bead fall 
on the contrary ge hae and thereby 
fhew the Hour of the Night in refpect 
of us, which is the like Hour of the Day 
to our Antipodes: So the roth of April, 
the Sun being then in the Beginning 
of Taurus, and, by Suppofition, 8 gr. 
30min. below e Horizon in the Fatt, 
itis required to be known, What Time of 

B 3 the 
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the Night it is? Firft fet the Bead 
according to the Day in the Summer-. 
Hours, then bring the Thread to 8 gr. 
30min. in the Limb of the Quadrant, 
fo fhall- the Bead fall among the Win- 
ter-Hourson the Line of 4 of the Clock 
in the Afternoon ; wherefore to our An- 
tipodes ’tis 4 of the Clock in the After- 
noon, and tous 4 in the Morning. 


9. Having the Time of the Year, or the 
Place of the Sun being known, how by 
this Quadrant to find the Beginning of 
Day-break, and End of Twilight. 


There is very little Difference be- 
tween this Propofition and the former ; 
for the Day is faid to break when the 
Sun comes to be but 18 gr. below the 
Horizon in the Eaft, and Twilight to 
end when the Sun is 18gr. below the 
Horizon in the Weft ; wherefore let the 
Bead be fet for the Time, and then bring 
the Thread to 18 gr. in the Quadrant, 
fo fhall the Bead, falling upon the con- 
trary Hour-Lines, there fhew the Hour 
of Twilight, as before in the Operation 
of the Jatt Propofition, and fo ?twill be 
found a little more then a Quarter after 

3 in 
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gin the Morning, for Day-break upon 
the roth of April; after the fame Man- 
ner upon the 30th of March, Day-break 
will be found to be at 3 of the Clock 
in the Morning; and if fo, we may 
eafily judge when ’twill be dark at 
_ Night, which is faid to be as much after 
_ 6, as this is before 6, andthen we may 
conclude ’twill be dark at g of the Clock 
at Night, it being then paft Twilight. 
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| SE oc re iN. 
Of the Azimuth-Lines. 
t. ‘eee that thofe arching Lines, 


which are drawn between the 
_ Equator and the Tropicks, on that 
Side of the Quadrant towards the right 
_ Hand, or neareft tothe Sights, and are 
number’d with 10, 20, 30, 40, & 
in the Equinoctial, then deuuaids 
fromthe Equator to the Tropicks with | 
FIO, 120, 130, /(9e.! the: uttermalt? 
towards the left Hand reprefenteth the 
Meridian ; that which is number’d with 
10, the tenth Azimuth from the Meri- 
Y t dian ; 
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dian ; and that which is number’d witth 
20, the twentieth ; and fo of the reftt. 
‘Thofe Lines, which are drawn from thee 
Equator to the left Hand, do fhew the 
Azimuth in the Summer ; and thofe o- 
ther to the right Hand, do thew thee 
fame in the Winter. The Ufes of therm 
follow. 


Bi The Azimuth, the Sun is upon beings 
known, to find the Altitude ‘i the Sun a-.- 
bove the Horizon. 


Firft let the Bead be fet for the Time,, 
as before is fhewed, then move the 
‘Thread until the Bead fall on the Azi-— 

muth ; fo the Degrees, which the Thread} 
cutteth in the Quadrant, fhall thew the: 
Altitude of the Sun at that Time: Where: 
you are to obferve, that, in regard the: 
Azimuths are drawn on the right Side: 

of the Quadrant, you are alfo to begin, , 
_ tonumber the Degrees of the Sun’s Al-- 
titude, from the right Hand towards the: 
left, contrary to the Directions of fome: 
former Propofitions. Examples will! 
clear this Point: Suppofe the Time gi-- 
ven were the fecond of /dugu/?, when the: 
-Sun hath but 14gr. 49 m, of North De-- 
clination,, 
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clination, fetthe Bead for the Time, and 
_ the Sun’s Meridian Altitude, or Height 
- at Noon, will be found 53 gr. 17 min. 
- But when heis rogr. from the South, 53 
gr. 10 min. when 20gr. then about 
42gr. 8. min. when 3o0gr. then sogr. 
_ 20min. when 4ogr. then 47 gr. 28 min. 
when sogr. then 44gr. 12 min. when 
6ogr. then 39gr..35 min. when 7ogr. 
then 33 gr. 50min. when 8ogr. then 
27 et, when the Sun is in the Eafl or 
Welt 90.gr. from the Meridian, then is 
the Altitude near 19 gr. 20min. when 
110 gr. then 3 gr.20 min. and before he ~ 
cometh to the Azimuth 120 gr. he has — 
no Altitude, for the Sun having 14¢gr. 
49 min. of North Declination will rife 
and fet at t14gr. 34min. Azimuth 
_ from the Meridian. 


3. Ihe Altitude of the Sun being given, to 
find on what Azimuth, or Point of the 
Compas, be bears from us. 


Set the Bead in his proper Place for | 

the Day propofed (as before directed) 
_ andthen, obferving the Sun’s’ Altitude, 
lay the Thread to the Complement of 
that Altitude, Qwhich is but caine 
e) 


22 The Ufe of a portable Inftrument, 


fo many Degrees from gogr.) on the 
Quadrant, fo fhall the Bead fall upon 
the true Azimuth required. Example: — 
Suppofe upon the fecond of Augu/t (ha- 
ving rectiéy’d the Bead) you obferve and 
find the Sun’s Altitude to be 1ggr. 20 
min. then remove the Thread to the 
Complement thereof, viz. yo gr. 40 min. 
or, which is all one, upon rg gr. 20min. 
accounted from gogr. from the right 
Hand to the left, and the Bead will fall 
upon gogr. from the Meridian; and 
therefore the Point the Sun is upon bears 
from us, either ful] Eaft or full Weft ; 
and which of thefe it is, may immediate- 
ly be difcovered by a fecond Obferva- 
tion ; for if the Sun, increafe in Altitude, 
’tis Forenoon, and the Azimuth Eaft; 
if the Sun decreafe in Altitude, ’tis Af> 
ternoon, andthenthe Azimuthis Weft; ~ 
which is as eafily difcovered, by the 
Hour of the Day. And fo again, if I 
find the Sun’s Altitude to be 25 gr. if | 
Jay the Threadto 25 gr. accounted back- 
ward from go gr. the Bead will fall up- 
on very near 80gr. from the South, and 
that is the Point of the Compafs the 
Sun is upon Eaftward, if in the Morning ; 
and Weftward, if in the Afternoon. reef 
theie 
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thefe Propofitions you may know the _ 
Altitude of the Sun every Hour of the 
Day, though he appears not; and what 
Part of the Heavens he is in likewife ; 
and,then knowing what Azimuth the Sun 
beareth from us, you may find not only 
a Meridian Line, but the Coafting of a 
Country, the Situation of a Building, 
and the Variation of the Compals, &c. as 
for Example: Suppofe fome Day in the 
Afternoon, I fhould find, by the aforefaid _ 
Direction, that the Sun bears from me 
60 gr. from the South towards the Weft, 
then, there being go gr. in each Quarter 
of the Compafs, the Weft will appear to 
be 3ogr. tothe right Hand, the Eaft is 
juft oppofite to the Weft, and the Meri- 
dian-Line, or North and South, lyes in 
the midit between them. 


‘4. Io find the 4 Cardinal Points upon an 
horizontal Plain. 


Firft findthe Azimuth of the Sun, and 
inftantly lay your Quadrant upon the 
Plain, fo that the Face thereof may lye 
uppermoft, then hold in your Hand fome 
fmall String with ay Plummet hanging 
thereunto, and move the Quadrant ti! 


the 
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the Sun cafteth the Shadow of the String 
- through the Degree of the Limb which 
was found for the Azimuth, and through 
the Center of the Quadrant ; then, hold- 
ing the Quadrant ftill; draw Right-Lines 
by each Side thereof, and protract them, 
fo that they may crofs each other, and 
thefe Lines fhall point out Eaft, Weft, 
North, and South. 


5, If two feveral Sun-Shadows be ob- 
served, the oneinthe Forenoon, and the 
other in the Afternoon of the fame Day, 
exadlly to touch with their Ends, the 
Circumference of the fame Circle defcrib’d 
ina Plain, parallel to the Plain of the 
Horizon, the Line from the Center, equal- 
ly dividing the Arch of that Circle be- 
twixt the two Shadows, will be the true 
Meridian in that Place. 


This is a ufeful Theorem, and may be 
better underftood by Example, viz. 
‘Take a Piece of Board or Mettle, and 
Jet it be fo-evenly placed, that it may 
lye parallel with the Plain of the Ho. 
rizon ; in this Plain defcribe divers Cir- 
‘eles from the fame Center, and in that 
Center raife aGnomen at Right-Angles. 

This 
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This Platform being thus order’d, let © 
the Shadow of the Gnomen, or Wire, 
be obferv’d fome time before Noon, 
till {uch time it do exactly touch the 
Circumference of one of thefe Circles. 
Again, in the Afternoon, let the Sha- 
~-dow be obferved till the End of this 
Perpendicular touch the Circumference | 
of the fame Circle, which will exadtly 
happen fo many Hours after Noon, as 
the other before Noon ; then you are 
diligently to obferve thefetwo Points in 
the Arch of the faid Circle, and divide 
that Arch into two equal Parts by a 
Line from the Center; this very Line 
is a true meridian Line, upon which 
when. the Shadow falls, you may be 
fure °tis juft 12 of the Clock, or juft 
high Noon. 


6. To find the Declination of a Wall for 
_ the making of a declining Dial. 


Apply one Edge of the Quadrant to 
the Wall, and at the Limb hold up a 
Thread and Plummet, fothar the Sha- 
dow thereof may pafs through the Cen- 
_ ter, then, marking what Degree of the 
Limb the Shadow of the String fo held 

: Ou. fhall 
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fhall touch, prefently find the Degree in 
the Limb of the Sun’s Azimuth at that 
time; then, if you havedone right, the 
Degrees between the Degree of the Azi- 
muth of the Sun, andthe Degree of the 
Shadow of the String fo mark’d, fhall 
be the Degree of the Declination of the 
Wall from the true Meridian; which, 
whether it be Eaftward or Weftward, 
may be known by comparing it with 
the Sun. And note, this Propofition may 
be the better perform’d, the farther the 
- Sun is from the Meridian. 


2: To find how much a Plain or Wall de- 
clines from the Lenithe 


Apply the Edge of the Quadrant to 
the Plain or Wall, fo that the Center 
may be downwards, and the Limb up- 
wards ; then hold a String and Plummet, 
fo that the Thread or String may touch 
the Center and the Limb, and number 
the Degrees between the Plain and the 
String, which will fhew the Quantity in 
Degrees of the Plain’s Reclination 


8. Io 


cald Gun ve R’s Quadrant. 27 


8. To jind the Elevation of the Pole in any 


Place. 


Firft take the meridian Altitude’ of 
the Sun by Obfervation, (or otherwife) 
and alfo the Sun’s Declination (as fhall 
be fhew’d) which if it be Northwards, 
fubftract, if Southwards, add to the 
Sun’s meridian Altitude, and you have 
the Complement of the Pole’s Elevation, 
or the equinoctial Height ; which fub- 
du€ted out of go gr. leaves the Latitude 

of the Place defir’d, which is fo plain, it 
~ needs no Example. © 


SSIS IORI EGS ERHon 
SecT. V. 
Of the Ectiptick Circle or Arch. 


HE Ecliptick is eafily diftin- 
guifhed from the other Circles, 
and is reprefented by the Arch, to which 
isannexed the Characters be rhe. 12 Signs, 
and is drawn from the Hour-Line of 6 
in the Equator, to the other fide of the 
Quadrant, smog in the Tropicks of 
Cx2 Cancer 
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Cancer and Capricorn, each Sign being 
divided unequally into 3ogr. which is 
to be reckon’d both ways from the Cha- 


=e radlers of the 12 Signs, Aries, Taurus, 


Gemini, ‘Cancer Leo, Virgo, Libra, Scor- 
pio, Sagittary, Gapricorn, Aquary, Pifces, 
which Signs do alfo anfwer to the 12 
~ Months; andthe Thread being laid upon 
the Day of the Month, and the Bead re- 
ctify’d, or brought to the proper Me-. 
ridian, or 12, as before has been exem- 
~plify’d, according to the Seafon of the 
Year, viz. to the Summer-12 in Sum- 
mer; and the Winter 12 in Winter, 9c, 
Then bring the Bead to the Ecliptick 
(fo rectify’d) and it will fall upon the 
Sun’s Place therein for that Day, re- 
eard being had to the Time of, the 
Year: Soupon the 18th of March, the 
Sun’s Place, by the falling of the Bead, 
will be about 8 gr. of Aries, and upon the 
-17th of Offober in 4 gr. 30 m. of Scorpio. 
- 2. In:finding the Place of the Sun in 
the Ecliptick, ’tis neceffary to know 
which Way the Sun declines from the 
Equator; for if he declines North, the 
Character belonging to his Place 1s a- 
bove the Ecliptick, if South, beneath 
it. Now, for as much as the Bead Aaah 

atid : 5 
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fall. between two Characters, you may 
know which it is, by a fecond Day’s 
Obfervation; 4s for Example: Let 
the 20th of Augufi be fuppos’d, _ the 
Thread being, plac’d upon the Day, 
bring the Bead to the: Summer-Meridi- 
an, which will thew that the Sun is then - 
in its Northern Declination (becaufe the 
Bead very plainly fhews the fame} and 
the, Thread, being .moved, falls either 
onthe 7th.gr. of Virgo, or.at22 gr. 3m. 
of Aries,. which-the Time, of the Year 
will plainly diftinguifh ; for Aries, Tau- 
rus, Gemini, Cancer, Leo, Virgo, are the 
Northern or Summer-Signs, and Libra, 
Scorpio, Sagittary,; Capricorn, Aquary and 
Pijces, are the Southern or Winter. Signs: 
And this Propofition will be found ex- 
ceeding, eafy by a little Practice. _ 

3. If the Thread be laid upon the De- 
gree of the Sun’s Place in the Ecliptick 
exactly, it will.cut.in the Limb of the 
Quadrant, the Right Afcenfion of the 
Sun 3 fo the Sun’s Place being 4-gr. of 
Gemini, the Thread laid upon this De- 
eree, will cut 62 gr.in the Limb forthe - 
_Sun’s Right Afcenfion requir’d: But if 
theSun has pafs’d about go gr. from Ari- 
es, or more than 3 Signs, thenthere aie 

pee 
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be more than 90 gr. allow’d to the Right 
Afcenfion: Thus, if the Degrees of ‘the 
Sun’s Place be between Aries and Cancer, 
then his Right Afcenfion ‘is the very De- 
grees cut by the Thread in the Limb; 
but if the Sun’s Place be between Cancer 
and Libra, then to the firft Quadrant 
you mutt add thofe Degrees cut by the 
‘Thread in the Limb, counting back- 
wards from the Sights-fide; if between 
Libra and Capricorn, then to 180 gr. add 
what the Thread cuts ; if between Capri- 
corn and Aries, then to 270 er. add the 
Degrees cut by the Thread in the Limb, . 
counting backwards again, and you 
have the Sun’s true Right Afcenfion de- 
fired: Soif the Sun bein 26 gr, of Can- 
cer, though the Thread falls upon 62 gr. 
as before, yet the Complement thereun- 
to muft be added, viz. 28 gr. and fo 
the Right Afcenfion will be 118 ¢r. So 
upon the 18thof March, the Right Af- 
_cenfion is but 7gr. but upon the sth 
of Augu/t 145 gr. upon the roth of Oéfo- 
ber 206 gr. and upon the oth of March 
360 gr. and thus the Bufinefs of Right 
Afcenfion is made as plain as poffible 
may be to the meanett Capacity. Ujus 

romplus jaci, | 
prompius f Lee 
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And thus, having the Right Afcenfion 
given, you may by the converfe Work 
find the Sun’s Place; for lay but the 
_ Thread to the Sun’s true RightAfcenfion 
in the Limb, and it will crofs the Sun’s 
‘Place in the Ecliptick defired. 
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| o Be wm Vig a 
Of the Line of the Sun’s Declination. 


HE Line of Declination is drawn 

§ =from the Center to the Beginning 

of the Quadrant, and divided from the 

_ Beginning of Aries downwards to 23 gr. 
29 min. ? 

Its Ufeis thus, rectify the Bead as be- 
fore fhewed, and bring it to the Line 
of Declination, and you have the Sun’s 
Declination for that Day: So if the 
Sun’s Place given be the 4th gr. of Ge- | 
mini, the Bead firft fet to this Place, and — 
then moved to the Line of Declination, 
will there fhew it to be 20gr. 59 min, 
Declination, Northerly from the Equi- 
noctial; and fo, if you have only the 
Day of the Monthgiven, you may pre- 

ently 
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- fently'find both the Sun’s Place; and De- 


_ clination alfo for that Day : Thus upon 


the 17th of Offober the Sun has 13 gr. of 
Declination South, . And note, that if 
the Bead fall upon the. Winter-12, ,the 
Declination is South ; but if upon. the 
Summer-12,’tis ‘North ; and, having the 


Declination only given, you may there-- 


by find the Sun’s eae and ne of the 
Month. 


JORIS ICI IO EIKO 
S Bcd i. VAT: 
Of the Horizon. 


Ts: HE Horizon is reprefented 
upon the Quadrant by the Arch 
- drawn from the Beginning of Declina-. 
tion towards the End of #rebruary, di- 
vided unequally, and number'd BF IQ, 
20, 30, 40,' Se. | 


2, Having the Place of the Sun, or Day of 


the Month, to find the Amplitude of the 
Suns Rifing and Settings | 


Let 
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Let the Bead, rectify’d to the Time. 
given, be brought tothe Horizon, and 
there. it fhall fhew the Amplitude re- 
quired: So if the Day of the Month 

given be the 15th Day of Aday, andthe 
Sun the 4th gr. of Gemini, the Bead, 
rectify’d and brought to the Horizon, | 
fhall there fall upon 35 gr. 8 min. and 
- this is the Amplitude of the Sun’s Rifing 
from the Eaft, and Setting from the 
Wet ; which Amplitude i is always North 
if the Sun be in northern Signs, but 
when he is in fouthern Signs, then ’tis 
always Southward; that is, from the roth 
of March to the 1 ith or 12th of Sepiem- 
_ber North, but all the other half Year, 
the Amplitude of the Sun is Southerly ; 
and fo upon the oth of 4pri/, the Am- 
plitude will be found juit 18 gr. Norther- 
ly. Underftand the fame Method in 
- other Operations. 


ay Tbe Day of the Month, or the Suns 
Place given, to find the Sun's Afcenfional 
Difference. 


Let the Bead, rectify’d for the Time, 
be Api to the Horizon, fo fhali 
| the 
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the Degrees, cut by the Thread in the 
Quadrant, fhew the Sun’s Afcenfional 
Difference: So upon the roth of May, 
the Sun being in the laft Degree of Taz- 
_.rus, or Beginning of Gemini, let the 
Bead be rectify’d and brought to the 
Horizon, and then the Thread, in the 
Limb of the Quadrant, fhall fhew the ~ 
Afcenfional Difference to be 27 gr. 30 
min. And fo upon the 15th of May, 
the Sun being about 4 or 5 gr. of Gemini, 
the Afcenfional Difference will be found 
near 29gr. or rather 28 gr..50 min. So 
upon the oth of April the Afcenfional 
Difference will be found 15gr. Now, 
having this, you may thereby find the 
Time of the Rifing and Setting of the 
Sun, (which by fome of the former 
Propofitions may be guefs’dat) but more 
accurately thus; if the Afcenfional Dif- 
' ference be converted into Time, by al- 
lowing one Hour for every 15 gr. and 
- 4min. of an Hour for each Degree, 
and this will fhew how long the Sun 
rifeth before fix inthe Summer (that 1s, 
from the roth of March to the 11th or 
12th of September) and after fix of the 
Clock in Winter : So if the Day pro- 
pos’d be the r5th of May, and the Place 

of 
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of the Sun, and Afcenfional Difference 
as before, viz. 28 gr. 50min, this con- 
verted into Time, make 1h. and about 
55min. and fo long did the Sun rife 
before fix, viz, at 4h. and 5 min. inthe 
Morning, and confequently fets fomuch 
after fix; and in the Winter, fo much 
as the Sun rifes after fix, fo much it 
fets before fix. Hence the Length of 
the Day and Night is moft eafily ob- 
tain’d ; for having the femidiurnal Arch, 
or Time from Sun-Rifing to Noon, ’tis 
but doubling thofe Hours and Minutes, 
_and you have the Length of the Day ; 
fo 7h. 55 min. doubled, is 15 h. 50 
min. for the Length of the Day, May 
the 15th, which fubftracted out of 24h. 
remains 8h. romin. for the Length of 
of the Night, 


SECT. 
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Secor VIL. 
Of the Five Stars. 


HE Stars that were thought con- 
venient (by the Author) to put 
upon the Quadrant, are firft, dla Pega/t, 
a Star in the Extremity of the Wing 
of the Pega/us, in regard it wants but 
ximin. of Time of the Beginning of 
Aries; and, becaufe ’tis not always to be 
feen, four more were elected for each 
Quarter of the Ecliptick; an Oculus 
Tauri, or the Bulls-Eye, whofe Right 
“Afcenfion in time is 4h. 20m. then of 
Cor Leonis, the Lyon’s Heart, whofe 
Right Afcenfion is gh. 54 min. the next 
of Aréturus, whofe Right Afcenfion is 
14h. 3 min. and the laft of Aguila, 
or the Vulture’s Heart, whofe Right 
Afcenfion is 1gh. 37 min. Thefe five. 
Stars have all of them northern Decli- 
nation, and of all others fome of thefe 
will be feen (if the Air be clear) every 
Night in the Year. Their Ufe follows, 


Vi. 
t. The 


cal’d GUNTER’s Quadrant. 37 
1. The Altitude of either of thefe’ 
five Stars being known, to find the 
Hour of the Night. Firft, put the Bead: 
to the Star which you. intend to: ob-” 
ferve, then take his Altitude, and: by 
that find how many Hours he is diftant 
from Midnight, either before or after ; 
then from the Right Afcenfion of the 
Star, fubftrac&t the Right Afcenfion. of 
the Sun converted into Time, and referve 
the Difference ; for this Difference being 
added to the‘obferv’d Hour of the Star 
from. the Meridian, or Midnight, fhall 
fhew how many Hours the Sun‘is gone: 
from Noon, which is the‘ Hour of the’ 
Night. : 

2. Asfor Example, May 15, fuppofe 
the Sun be in 4 gr. of Gemini, and I 
fet the Bead to: Aréiurus, and obferving 
his Altitude, fhould find him’ to be in 
the Weft about 52 ¢r. high, and the 
Bead to fall on the Hour-Line of 2 Af- 
_ternoon, the Hour -wouJd be 11 h. 50 
min. paft Noon; or. but) ro min. fhort 
of Midnight: For 62 gr. the Right Af- 
cenfion of the Sun converted into Time, 
makes 4 h. 8 min. which if we take out of 
14h. 3 min. the Right Afcenfion of Arc- 
aurus, the Difference will be gh, 55 min. 

D and 


( 
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and this being added to 2. Hours, the ob- 
ferved Diftance of Aréiurus from the 
Meridian, fhews the Hour of the Night to 
be 11h. 55 min. asaforefaid. 

3. Again, to make the Bufinefs more 
plain, fuppofe the gthof 7uly, and the 
Sun be then in 27 gr. of Cancer, 1 
fhould fet the Bead upon Oculus Tauri 5 
and, obferving his Altitude, fhould find 
him to be in the Eaft, about 12 gr. high, 
and the Bead to fall on the Hour-Line 
of 6 before Noon, which is 18h. paft 
the Meridian, the Hour of the Night 
would -be found fomewhat more than 
15 min. paft 2 in the Morning, which 
may be provedthus: The Right Afcen- 
fion of the Sun is 119 gr. which converted 
into Time (by allowing 15 gr. for an | 
Hour, and 4 min. fora gr.) 1t makes | 
7h. 56 min, this fubflracted out of 4h, 
z2om. the Right Afcenfion of Oculus J au- 
vi (adding the Circle, or 360 gr. that 
Subftraétion may be made). the Diffe- 
rence will be 20. gr..24-min. and this 
being added to 18 h. (which was the 
obferv’d Diftance of the Star from the 
Meridian ) fhews, that the Sun (abating » 
24 Hours, or the whole Circle) is 14. 

| hy 24.0 
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h. 24 min. paft the Meridian, and there- | 
fore 24 min. paft 2 inthe Morning. © 
‘4. Now, if you have a Noctufnal 
upon the Backfide of the Quadrant, 
you need not ufe this Equation .of 
Right Afcenfion; for, knowing the 
Time of the Year, when the Star will 
be South at Midnight, you may bring 
that Time tothe Hour obferved ; then 
will the Day of the Month, wherein 
you made your Obfervation, point at 
the Hour of the Night required. 
5. Asin the firft Example, where, on ~. 
the 15 of May, the Bead, fet to Aréiu- © 
rus, fell upon the Hour-Line of 2 After- . 
noon; becaufe this Star will be in the 
South the 14th of Offeber, compleat at 
Midnight, you may place the 14th of 
*Ogober at the Hour of 2; fo the 15th 
of May will point tort h. 55 min. as 
before, the Hour of the Night defired. 
6. And inthe fecond Example, of the 
oth of Fuly, where the Bead, fet tothe 
Bull’s Eye, fell on the Hour-Line of 6 
before Noon ; becaufe the Bull’s Eye will 
be in the South the 16th of May, com- 
pleat at Midnight, you may turn the 
46th of May to the Hour of 6, and 
iF 2 thereby 
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thereby you fhall find the 9th of Fuly, 
to point unto 2 h. 24 min. as before. 


Sect. IX, 
Of the Quadrat. 


ss Uae Quadrathath two Sides only 
BR divided, and the other two Sides, 
next unto the Center, may be fuppofed 
to be divided, each of them into 100 
equal Parts; that which is next to the 
Horizontal Line, contains the Parts of 
Right Shadow; the other next to the 
Sights, the Parts of Contrary Shadow. 
Tts Ufe follows. 


2. Any Point being given, to find whe= 
. ther it be level with the Eye or not © 


If you lift up the Center of the Qua- 
Grant, fo as the Thread with the Plum- 
met may play eafily by the Side of it, 
and Jook through the Sights to the 
Place given, and the Thread fall up- 
on the Line AB, drawn by the Side 
of the Quadrant (call’d the Horizontal! 

x Line) 
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Line) then is the Place given level 
“with the Eye; but if it fall within the 
faid Line on any of the Divifions, then 
itis higher; if without, it muft needs 
be lower, than the true Level of the 
- Eye. | pn 


3. To find any Height above the Level of the: 
| Eye, or a Diftance at one Obfervation. 


Look through the Sights to the Place, 
going nearer or farther trom it, til the 
‘Thread fall on 100 Parts in the Qua- 
drat, or 45 gr.in the Quadrant ; fo fhall 
the Height of the Place, above the Le- 
vel of the Eye, be equaltothe Diftance 
*twixt the Place andthe Eye. But if 
the Thread: fall on s0 Parts of Right 
Shadow, the Height is but half the Di- 
{tance ; if it fall on 25, it is a Quarter 
of the Diftance; if on 75, *tis three 
Quarters of the Diftance; for as oft as 
the Thread falls upon the Part of Right 
Shadow, it holds this Proportion, wiz. 

As 100 15 to the Parts upon which the 
Thread falls: So is the Diftance io the 
Fleight required. 


9 And 
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_ And fo.on the contrary, ; 


As the Parts cut bythe Thread are te 
100: So is the Height to te Diftance. 


4. Butwhen the Thread fhall fall: up- 
onthe Parts of Contrary Shadow, if it 
fall on 50 Parts, the Height i is double 
the Diftance ; if oni?2 6, *tis four Times 
as much as the Diftance: For as often 
as the Thread falleth on the Parts of 
Contrary Shadow, the Proportion is, » 


As the Parts cut by the Thread are to 
300: So is the Diftance unto the Height. — 


“And the contrary, 


4s 100 is unto the Parts cut by the 
Thread: So is the Height unto the Di- 


ftance. 


And what is here faidof Height and 
Diftance, the fame may be underftood 
of Height and Shadow. 


5. To find a Height or Diftance at two 
Obfervations, } 
Suppofe 


€all’d GUN TE R’s Quadrant. 43 

suppofe the Place, which is-to be 
_ meafured, could not otherwife be ap- 
proached, and yet it were required to 
find the Height and Diftance ; firft, 
I make choice of a Station where the 
_ Thread may fall on roo Parts in the 
- Quadrat, and 45 gr. in the Quadrant ; 
then fhal! the Diftance from the Object 
be equal to its Altitude. But if I go 
_ farther, ina direct Line with the former 
Diftance, and make choice of a fecond 
Station, where the Thread may fall on 
50 Parts of Right Shadow, then fhall 
the Diftance, from the Object to my 
Station, be double the Height of the 
Object : Wherefore, if I meafure the Dif-. 
_ ference between the two Stations, it will 
be equal both to the firfl Diftance, and 
the Altitude of the Object. But if I 
cannot make choice of fuch Stations, 
then I take fuch asI may; as fuppofe 
one, where the Thread falls upon 50 
Parts of Right Shadow, and the feeond 
upon 40, and fuppofe the Altitude of the 
Object 100, &%¢. the Proportion holds, 


_ 3550 Parts are unto 100, the Side of 
the Quadrat: So is 100, the fuppofed 

| Height, unto 200, . the Difiance. 

And, 
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; And, | 
As 40 Parts, at the fecond Station, are 


ninto 100: ois 100, the fuppofed Height, 
unto 250, the Diftance defired, 


Wherefore the Difference, between 
thetwo Jaft Stations, fhould feem to be 
50; and then, if, in the Meafuring ofit, 
| find it to be either more or lefs, the 
Proportion holds, as from the fuppoied 
Difference to the meéafured Difference ; 
fo from Height to Height, and from 
Diftance to Diftance: As if the Dif- 
ference between the two laft Stations, be- 
‘ing meafured, were found to be 305 
then fay, by the Rule of Proportion, 


- or the Golden Rule, 


As 50, the fuppofed Difference, is unto 
30, the true: So is 100, the fuppofed 
Height, unto 60, the true Altitude. 

: And, 

As 200, the fuppofed Diftance, is une 
to 120, thetrue: So is 150, at the fe- 
cond Station, unto 250, the Diftance re- 
quired. 

6, If 
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© si: -.anding upon a known Alti- 
tude, and you would thereby know the 
Diftance, work as you did before; on- 
ly that which was then the Parts of 
Right Shadow, mutt now be the Parts 
of Contrary Shadow ; and that which 
was then the Parts of Contrary Shadow, 
-muft now be the Parts of Right Shadow. 


The Defcription and Ufe of the 
| Notturual, which is ulually put 
upon the Back/ide of Gunter’s 
 goplanas 


TS an Inftrument fitted chiefly to 
know the Hour of the Night by 
the Stars: Itconfifts of two Parts, the 
Fixed andthe Moveable. The fixed Part, 
being the outermoft Circle, is divided in- 
to 24 | Parts sreprefenting theHours of the 
Night 5 of which fo many as are necef- 
fary are inferted, which are from 4 in 
the Afternoon till 8 in the Morning: 
Each Hour is divided into Halves, 
Quarters, and Half- Quarters, and her 
ther, 
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ther, according as the Inftrument will 
bear. This Part muit.be fixed on the 
Back of fome other Inftrument, or it 
may be ufed by itfelf. 

2. The other Part is moveable on 
its Center; the outward Circle next the 
Edge is divided into 365 Parts, repre- 
fenting the Days of the Year 3. and 
thefe are divided into Months, which are 
| diftinguifhed by Divifions and Figures, - 
to oe every Day, as is ufual, andthe 
Name to each Month. Within this 
moveable Place, there is inferted five 
Conftellations of thofe Stars that are 
next the North Pole; and in fome a 
Starof the firft Magnitude, called Hir- 
cus; all which (without incumbring the 
Nocturnal with more) are fufficient for 
this Ufe. ‘There is likewife a Thread 
to be added, lying on the Diameter 
from 12 to 12, which ferves for a Me- 
ridian ; to which thofe that pleafe may 
have added a Scale of Declinations, ~ 
and a Circle divided into 360 gr. for 
finding the Right Afcenfion, and De-~ 
clination of thefe Stars; but chat Work 
may be done with eafe many other Ways, 
and is ufually omitted in the Inftru- 
ment, 

2. The 
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2. The Ufe of this Inftrument is thus: 
Firft, learn’ to know the Stars, which 
are ufually placed upon this Inftrument, 
which is very eafy from the bare Infpe- 
ction of the Nocturnal itfelf, and they 
are moft eafily known in the Heavens: 
If you turn yourfelf to the North, and. 
there obferve the feven great bright’ 
Stars, in the greater Bear, called by 
moft People Charles’s Wayne, thofe four 
in a fquare Form are in the Body of the 
Bear, the three other are in the Bear’s 
Tail: Having found thefe, take no- 
tice that the two Stars in the Square, - 
farthermoft from the Tail of the Bear, 
do in a ftreight Line point to another - 
Star almoft as big as they are (which — 
is inthe ‘Tip: of the little: Bear’s Tail) 
and called the Polar Star,: or ‘North 
Star, and very near, tho’ not exactly, in 
the Pole. Thefe being known, the 
reft will be eafily found out, by bare 
Inipection of the Inftrument. 

3. The Starsibeing:*known; now #56 } 
the more certain’Finding of the Hour” 
of the Night, it will’ be neceflary to find : 
a Meridian, which isa’ Line, or Arch, 
conceived to be drawn through or near 

the North, Star, ‘and foright-over your. 
Head ; 
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Head; and round about by theSouth, 
- juft under your Feet, until it meet in. 
the North Star again; or, to fpake 
more properly, it is a Circle that paffes 
through the North and South Poles, 
and the Zenithand Nadir of the Place, 
and divideth the Firmament into 
the Eaft and Weft. Hemifpheres: And 
to find. this Meridian, I have already 
fhewn in the Ufe of the Quadrant. One 
good Way may be, infome Garden, or 
private Place, where you may clearly 
fee. the Stars, both above and. below 
the Pole, to pitch exactly upright, and. 
at fome Diftance, two Poles of a good 
length; but this muft be done juft ar 
Noon, fo that the Shadow, made (by 
the Sunat that Time) of them both, 
may be in a-dire€t Line; which is a 

true Meridian. This being premifed : 
4. If-at any Time of the Night you 
would find the Hour by the Nocturnal, 
ftand by the Southermoft.of your Poles, 
(beforefet up) bring: itdma Right Line 
with the other, fo;that the Pole ‘by you 
may jhide the other! from: your Eye ; 
then fee what Stars are» hid from your 
Eye by thefe two Poles, either above or 
below the Polar:or NorthStar, which: 

| are 
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are then upon the Meridian: ‘Then 
coming to your Nocturnal by the Help 
of your Thread, bring the moveable 
Part thereof into the fame Pofitiun as 
you find the Stars in the Firmament, 
fetting thofe upon the Meridian under 
the Thread, that you find to be hid 
from your Eye by the two Poles: 
Then find, in the moveable Part, the 
Day of the Month of your Obfervation, 
and juft againft ir, on the fixed Part, 
you fhall find the Hour of the Night. 
5. Butasit would be a moft certain 
Way to have a Meridian for a while to © 
exercife, until you are well acquainted 
with the Operation and Performance ; 
yet you may come very near to the 
Matter (and near enough for common 
Ufe) withouta Meridian, thus : When 
you know the Polar Star, place 
your Body direétly upon the Star, and 
imagining a Line drawn from the Zo- 
nith, or Point directly over your Head, 
through the faid Star, and fo directly 
down tothe Earth, obferve what Stars, 
ofthofe that are on your Plate, either 
over or under the Pole Star, are upon 
that fuppofed Line which is your Meri- 
dian; then, coming to your Nocturnal, 
, piace 
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place the moveable Part in the fame 
Pofture, and juft againft the Day of 
the Menth, on the moveable Part, is 
the Hour of the Night. 

6. An Example or two will make 
all plain. 

Suppofe, upon she firft of Augu/t, 
in the Year 1731, finding, by either 
ofthe former Ways, that the two Stars 
of Charles’s Wayne, that are fartheft 
from the Tail of the Bear (which, as I 
faid before, point directly to the Polar 
Star) are on the Meridian below the 
Pole; then, coming tomy Nocturnal, I 
bring thofe Stars under my Thread be- 
low the Pole, and then, looking for the 
Day of the Month dugu/ 1ft, I find that 
’tis almoft half an Hour paft one a 
Clock in the Morning. And the fame 
Night finding that Star in the Nofe of 
the great Bear, to be on the Meridian 
below the Pole, I place this under my 
String in my Nocturnal, and feek the 
Day of the Month, and againft it I find 
it to be half an Hour paft 10. at Night: 
And fo upon uly the 1, finding the 
Star Hircus (a Star of the firft Magni- 
tude) to be omthe Meridian below the 
Pole, I bring my moveable Part to its 

proper 
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proper Place, as before directed) and 
find it to be half an Hour paft nine a 
Clock at Night; et fic de ceteris. Uy/us 
promptus facit. 
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Shewing the Ufe of Gunter’s Qua- 
drant, im taking the Declima- 
tion of a Plane, by help of a 
Horizontal Dial. 


, N the back Side of the Quadrant, 
you may draw a Circle, and di- 
vide it intofour gogr. or 360gr. Draw 
two Diameters, and to one of them 
write Axis of the Plane, andthe other 
will cut it at the Right Angles in the 
Center; to the Ends of thefe Diame- 
ters, put four Capital Letters, E, W, 
N, S, to fignify Eaft, Weit, North, 
South: On the Center of this Circle, 
let there be a {mal! Pin, about two 
Tenths of an Inch long, on which a 
Horizontal Dial is to move; then, ha- 
ving fixt your Quadrant-Edge to the: 
hae a: Plane, 
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Plane, whofe Declination you are 
jeeking, you mutt be very careful that 
it be horizontal, on which fet your 
Horizontal Dial, (made for the fame 
Latitude) and on the Meridian-Line of 
of the Dial, let there bea fmall Tooth, 
to point atthe Degree of the Circle, on 
tne back Side of your Quadrant. Thefe 
Things being thus prepared, by your 
Quadrant find the true Hour of the 
Day, towhich Time fet the Horizon- 
tal Dial, thatnow moves upon the Cen- 
ter of the Circle, on the back of your 
Quadrant; and at the fame Time will 
the Tooth or Index, that iffueth from 
the Meridian Line of your Dial, curt the 
Circle in Degrees of the Planes Declina- 
tion. This isa very plain and familier 
Method, of finding the Declination ofa 
Plane, and much eafier than that found 
by the Sun’s Azimuth, till you be well 
acquainted with Sphericks. 
Here may feem fome Difficulty to 
the young Tyro, in finding the Hour 
oftae Day, if he has not gotan Afro- 
aomial Quadrant, and well skill’d in 
Sphericks: But this Obftacle is foon re- 
moved by Help of an Univerfal Ring- 
Dial, fuch as is defcribed in this Ap- 
pendix 5 
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pendix; but then 1 advife it may be 
about nine Inches Diameter, for that 
is the beft Size for thisPurpofe; for 
if it is any lefs, the Hours will be too: 
{mall, to diftinguith the Time to that 
Exaétnefs, asis here required; andif 
the Diameter of the Dial be more, there 
will be too great a Penumbra. attending. 
the Ray of Light, thatis caft upon the 
Equinoctial; therefore a Dial about 
nine Inches Diameter, feems to. be the 
beft for this Purpofe. 
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The Defcription of the Univerfal 
Ring-Dial, which foeweth the. 
Hour of the Day in any Part of 
the World, and the Latitude 


alo. 


1,.7Q I HIS Inftrument is. generally: 
_ known,. and very ufeful for 
moft Perfons, and.a Pocket Compani- 
on» It is projected out of two great. 
E 3 Cire. 
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Circles of the Sphere; alfo an Axis, 
and a little Ring to hang it by; andthe 
Making thereof is well known to the 
Workman. 2. The greater Circle 
is the grand Meridian, one Quadrant, 
or Quarter thereof, is divided into nine- 
ty Degrees, to fet it to the Latitude of 
the Place wherever you are. On the 
other Side of the Meridian is a Quadrant 
of Altitude, totake the Height of the 
Sun, thereby to find the Latitude of the 
Place. 

The leffer of thefe two Circles 
(though both reprefent great Circles 
of the Sphere) is the Equinoétial, 
divided into 24 equal Parts, or Hours, 
with their Halves and Quarters, which 
are numbred but from three in the 
Morning, to Nine at night; the reft 
of the Hours are left out, being feldom 
or never ufed. 

3. The Diameter, or broad Plate, 
hath a flit in the Middle, and upon 
one Side are the Months and Days of 
the Year, graduated toevery fifth Day ; 
on the other Side is the Sun’s Decli- 
nation, from the Equino@tial to every 
hfth Day, whichis to be ufed with the 


Qua- 
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Quadrant of Altitude, to find the La- 
titude of the Place. The littl Ring 
is made to flide along the Quadrant, 
with a fmall Tooth, to fet it to the 
Latitude: And the Ufe of this Portable 
and General Inftrument is as fol- 
loweth. 


SECT. 


> e 
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Secr. XIII. 


The Ufe of the Ring-Dial in feve- 
vat Examples; firft to find the 
Latitude, and [econdly the Hour 
of the Day im any Place through- 
out the habitable World; - and 
therefore an excellent Companion 
for all Travellers, Gentlemen, 
or others, of what Degree or 
Quality foever: ’Tis fit they foould 
accommodate themfelves with 
both this, and the Quadrant; 
the one being General, the other 
Particular; and the one fupplies 
the Defetts of the other. 


1. For the Elevation of the Pole, or the 
Latitude of the Place. 


“IRS T, fet the Hole in the moving 
Piece, (or Bride, fo called by 
fome) to the Day of the Month, then 
turn the other Side, andright againft 
the Hdole is the Sun’s Declination for 
that 
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that Day. Fhe fame Day take the 
Sun’s Meridian Altitude, (which is his 
Height at Noon every Day) and may. 
be performed by this Inftrument, thus: 
Put a Pin into the Hole, which you 
fhall find in the greateft Circle; then 
move the Tooth to the beginning of 
the Degrees in the leffer Quadrant, 
and turn the Pin next tothe Sun, and 
that Degree which is cut by the Sha- 
dow of the Pin, is the Sun’s Altitude,’ — 
(which muft be taken juft at Noon, as 
aforefaid. ) 3 

2. If the Time of your Obfervation 
be from the roth of March, to the 
13th of September, you muft fubftract 
the Declination out of the Meridian 
. Altitude of the Sun; but from the 
13th ‘of September, to the roth of 
March, add, and the Sum, or Differ- 
ence fhall be the Complement of the 
Latitude, or Equinoétial Height, which 
being fubducted out of go gr. leaves 
the Latitude of the Place. 


EXAMPLE. J, 


1. Suppofe the Latitude was un- 
known, and upon the 11th Day of 
Fune; you defire to find it then, by 
, | the 
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the former Rule, find the Sun’s De- 
clination for that Day, which will be 
23 gr. and 29 min. (or the Sun’s great- 
eft Northern Declination; then take 
the Sun’s Altitude, juft at 12 of the 
Clock, which at, and near London, will 
be found 61 gr. 57 m. then fubftract the 
Sun’s Declination, 23 gr. 29m. out of 
61 gr. 57 m. and the Remainder will 
be 38 gr. 28 min. the Complement of 
the Latitude or Equino¢tial Height, 
which fubducted from go er. leaves 51 
gr. 32 m. for the Latitude of Londox. 


EXAMPLE Il. 


2. Asthe former Directions fhew how 
to obferve the Latitude, the longeft 
Day in the Year, when the Sun has his. 
greateft Northern Declination ; fo here 
admit, that on the 10th of December, 
when the Sun’s greateft Southern Decli- 
nation is alfo 23 gr.2g min. And the 
Meridian Altitude, but 14 gr. 59 m. add 
thefe two Numbers together, and they 
make 38 gr. 28 m. which deducted from 
go gr. leaves the Latitude as before. 

2. To find the Hour of the Day. You 
muft fer the Tooth or Index, to the 
Height of the Pele, or Latitude of 

the 
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the Place, and flide the Hole in the 
Plate to the Day of the Month; then 
draw out the Equinoétial, or leffer Cir- 
cle, and as near as you can guefs atthe 
Hour, and turn the Hole to it; then 
hold the Inftrument by the little Ring, 
and move it till the Sun fhine through 
the Hole, upon the middle Line in the 
Equinoctial, and that is the true Hour 
of the Day defired; and the Meridian, 
as it hangeth, lies in the Meridian of 
the World, truly North and South. 


AN 
APPENDIX. 


The Ufe of Gunter’s Line in meg- 
furing Board and Timber. 


i. Dimit a Board be 10 Inches broad, 
£ and 20 boot long, I demand 
the Content. 

Set one Foot of the Compaffesin 12, 
and extend the other to 10; then fet 
one Foot in 20, and extend the other 

| | back- 
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backwards, and it will fallin 16 Foot 
and a half, which isthe Content of the 
Board required. 

2. Admit a Board be 15 Inches broad, 
and 27 Foot long, I demand the Con- 
| tent. 

Set one Foot in12, and extend the 
otherto 153 then fet one Foot in 27, 
and extend the other forwards, and it 
will fallin 34 Foot whichis the Content 
requir’d. 

3, Admit a Board to be 7 Inches and a 
half broad, and 29 Foot long, I demand 
the Content. 

Set one Foot in 12, and extend the 
other to 713 then fet one Foot in 29, 
and extend the other backwards, and 
it will fallin 18 Foot, the Content re- 
quired. 3 | 

4. Admit a Board to be 27 Inches broad, 
and 9 Foot and a half long, I demand the 
Contente 

Set one Foot in 12, and extend the 
other to 27; then fet one Foot In 9}, 
and extend the other forwards, and it 
will fall in 21 and aQuarter, which 
is the Content defired. | 

5. Admit a Piece of Timber to be 18 
Inches {quare, and 20 Foot long, I defire: 

10 
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io know how many fquare Feet there is 
contained in this Psece of Timber. 

Set one Foot in 12, and extend the 
other to 8, then fet one Foot in 20, 
and extend that Diftance twice back- 
ward, and it will fallin 8 Foot 3 Quar- 
ters, which is the true Content required. 

6. Admit a Piece of Timber to be 9 In- 
ches and+ Square, and 27 Foot long, I de- 
mand the Content. 

Set one Foot in 12, and extend the 
other to 9 }, then fet one Foot in 27, and 
extend that Diftance twice backward, 
and it willbein 17 Foot, thetrue Con- 
tent required. 

7. Admit a Piece of Timber to be 18 In- 
ches fquare, and 9 Foot long, I demand 
the Content. 

Set on Foot of the Compaffes in 12, 
and extend the other to 18, then fet 
one Foot ing, andextend that Diftance 
twice forward, and it will fall in 20 
Foot and 4, the Content defired. : 

8. Admit a Piece of Timber to be.22 In- 
ches fquare, and 35 Footlong, I demand 
the Content. . 

Set one Foot in 12, and extend the 
other to 22, then fet one Foot in 35, 
and extend that Diftance of the Com. 

| EF pat 


62 An Appendix. 

paffes twice forward, and it will fall in 
118 Foot, which is the Content re- 
quired. 

g. Admit I have the Breadth of a 
Beard in Inches, to find how much in 
Length will make a Foot Superficial. 

Extend the Compafies from the 
Breadth to 12, the fame will reach 
from 12 tothe Content forward, if the 
Breadth be lefs then 12, and backward 
f the contrary. 
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Shewing the Ufe of the Carpenters 
Two-Foot-Rule, in the We nfura- 
tion of Board and Timber, &c. 


EC AUSE crofs Multiplication is 

better underftood, and confequent- 
iy imbraced by the common Artificers, 
than Decimal Arithmetick, I fhall here 
fubjoin a Table with Direétions, for 
inftructing thofe unacquainted with it, 
which is this; 


Crofs 
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Crofs Multiplication-Table. 


Factors| Feet | Inches | Parts [Seconds 


~ Feet | Feet | Inches | Parts [Seconds 
| or r2ey byt? pyre 
Inches Inches | Parts |Seconds| Thirds 
iby 12°} by 12 |.by 127! by 12 
Parts | Parts !Secondsj ‘Thirds ;Fourths 
by 12 | by 12 | by 12 | by 12 
Scconds |Seconds | Thirds (Fourths! Fifths 
by 12 | by 12 | by 12 | by 12 
Explanation. 


1. Feet multiplied by Feet produce 
Feet. 


2. Feet by Inches produce Inches, 
which divided by 12 give Feet. 

3. Feet multiplied by Parts of an 
Inch, and divided by 12, are Inches. 


4. Inches multiplied by Feet, and 
divided by 12, are Feet. 


5. Inches multiplied by Inches, and 
that Product divided by 12, give In- 


ches. 
6, Inches multiplied by Parts pro- 
duce Seconds, (or a Quantity lef than 
Y 2 | the 


= € 
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the Part of an Inch) which divided by 
12 give Parts of an Inch. 

7. Parts of an Inch multiplied by 
Feet, and divided by 12, give Inches. 

8. Parts of an Inch, multiplied by 
Inches, and divided by 12, gives inthe 
Quotient Parts of an Inch, and {fo on, 
as the Table expreffeth, to Seconds, 
which are a Quantity 12 Times lefs, 
than the Parts of an Inch; as for Ex- 
ample: Let it be required to 


Meee Bp ie 
Multiply 5-3-6 
By 2 4 6 
_ Operation. 

F. 

10 

oO 


O 


OOoOnNO DH HAO = 
Om DNC O by 


oe 
6 
Qi OwQies 
Produ. 12 6 g 9 


Note. In adding the jeveral Parts to- 
gether, you mui carry 12 in all the 
Denominations. Fxam- 
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Example 2. Multiply me 7 Feet, 8 
Inches, by 9 Inches, and 3 Parts. 


Operation. 
(a Se east ah 
oe TCO * 
029% 3 
ORE eS. 
OU 6 PO 
Ot. 6 
OO 112 
Product * ro 5 


Poe ia P 
Multiply me o 11 9 
By i508 8 +'@ 

fe Sie recy 

Of OF Big 


Produ@, 0 4 10 9 


F 3 Example 
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Exam, 4. performed Duodecimally 
Ge Ae i oaks 
Multiply meg 10 3 9g 
By 8: aI sho 4,6 


POM ele on yehey 
Te4N8 OO 9 
0 YO U5 95. 3B 
LP SES GLO RO at 
Produtt.: 88786 “jo G1 7 Syess 


Note. You muft begin with this Ex. 
ample at the right Hand, and carry 
the 12, as you do the tens in common 
Multiplication, and fay 6 Times g is 
4, thatis 6 and carry 4 Twelves ; 
then 6 times 3 is 18, and 4 I carried is 
22, that isten above 12, and carry 
x Twelve ; then 8 times 10 is 80, and 
tIcarry’d is 81, that is 1 and carry 6 
Twelves; then 6 times 9 1854, and 5 
¥ carry’d is 59, that is 4Feet andi ~ 
Inches to fet down, as you fee in the 
Example: Then you muft go on juft 
thus with every one of the other Mul- 
tipliers, whichdone, you muft add the 
four feveral Products together, by carry- 
ing the 12,and then J find the Produé& to 
be 88 Feet, 6 Inches, 9 Parts (to 3 of an 
Inch) 1 Second,2 Thirds, 7 Fourths, and 
6 
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6 Fifths, which is the exact Product of 
aie We AS 
) PU igs bas. 
‘Multiply by 8 11 9 6 
The like.is to be obferv’d of any other 
Feet and Inches whafotever. 

Being thus prepared with Duodeci- 
mal Arithmetick, commonly called 
Crofs. Multiplication, you muft in the 
next Place underftand the Artificers 
common Two-Foot-Rule, which I thus 
defcribe. This Rule is made of dry 
Boxwood, two Foot long, with a 
ftrong Brafs-Joint, to fold up to a 
Foot, for the Conveniency of the 
Pocket, on which there is a Line of 
Inches, numbred fromone End to the 
eeier, with .bigures,. 3, 25:95 4 £9¢.. 
to 24; and each Inch is divided into 8 
equal Parts, or half Quarters of an 
Inch; under this Line of Inches is 
placed the Line of Board-Meafure, 
with the Table at the End, which is to. 
fhew how much in Length and Breadth 
will make a fuperficial Foot; and this 
Line is thus made, viz. Asthe Length 
or Breadth of the Board is to 1; fo is 
144 to the other ; thatis, Ifa Board be 8 
Inches broad, how much in Length will 
make a Foot of that Board? Opera- 
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Operation. 


As8: 1:: 144 :18. So 18 Inches in 
‘Length, and 8 in Breadth, is _juft one 
Foot of Board. So likewife, if the 
Breadth ofa Board be 6 Inches, the 
Length tomake a Foot; muft be 24 
Inches, or 2 Foot, and if the Breadth 
of the Board be 7 Inches, the Length 
of that, to make a Foot, muft be 1 Foot, 
8 Inches, and 6 Tenths of an Inch; 
but if the Breadth ‘be only 5 Inches, 
then the Length of the Board, to make 
a Foot, muft be 2 Feet, 4 Inches, and 8 
Tenths of anInch: Asthis Table, which 
is on one End of the Rule, more fully 
fheweth. 


A Table of Board-Meafure. 
__Inches | 1| 2 | 3 [41516/7|8 


| 
womecte die 6 lAls 1 etelay td > 


~ Inches| of o[ 0 | 0]4.8] 0 (8.6! 6 


But when the Breadth of the Board 
exceeds the Table at the End of the 
Rule, then find it along the Side, and, 
right againft the Inches of the Breadth, 
you will find, in the Line of the Board- 
j Meafure, 
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Mealure, the Inches in Length of that 
Board, that will make a Foot; as, 
Suppofe the Breadth of the Board be 
10 Inches, what Length will make a 
Foot? Look for to Inch. in the Line 
of Inches, and right againft, it in the 
Board-Meafure Line, you will find 14 
Inches, and 4 Tenths of an Inch, and 
fo much in Length will make a Foot. 
Thus have I given you, the full Ex- 
planation of the Line of Board-Mea- 
fure, and now I fhall thew youits Ufe; 
how expeditioufly to meafure any 
Board, whichis perform’d thus: Take 
the Rule in your Hand, and meafure 
the Breadth of this Board, which I 
will here fuppofe to be 11 Inches, then 
look on your Board.Line, and fee how 
much in Length, and that Breadth, 
will require to make a Foot, which 
you will find there to be 13 Inches, and 
one Tenth Part of an Inch. Lay your 
Finger at 13 Inches, and begin at the 
End of the Board, and meafure along 
the Side, till you come to the other 
End; then, as often as you find 13.1 
Inches, in the Length of the Board, 
fo many Feet of Board is contained 


therein. 
| Exam- 
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Example a. Suppofe you meafure 
with the Two-Foot-Rule, and find the 
Breadth of a Board, &. to be 23 In- 
ches, and look upon the Board-Mea- 
fure Line, and find the Breadth of that 
Board that will make a Foot, which 
is 6; Inches; here hold your Finger, or 
mark it with Chalk ; then begin at the 
End, and meafure along the Board, 
and as often as you find 6% in the 
Length, fo many Feet doth that Board 
contain. 

If your Board to be meafured be 
more than 24 Inches broad, fo that you. 
cannot fee upon the Line of Board- 
Meafure, how many Inches in Length 


goes to make a Foot of that Breadth; | 


1 fay, in this Cafe, you muft have re- 
courfe to the Proportion, made ufe 
of in making the Line above given, 
and then proceed to meafure the 


Board as before. Example: Thereis a © 


Table,- whofe Breadth is 27 Inches, 
and Length 7 Foot, how many Feet 

of Board doth it contain? 
Firft find how much of that Breadth 

will make a Foot, thus, 
AS P7eTe Seuret 6.4300) Orage 7.£ 
1:: 144: 5.33. Here, you fee, that 
ae aaa 
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6.33 Inchesin Breadth, and 27 in 
Length is a Foot. Mark your Rule 
with Chalk at 5.33, and meafure along 
the Side of the Table, and you will 
find it to contain 15 Feet, and almoft 
three Quarters of a Foot. 

The common Artificers Rule is now 
muck improved, by adding a Slider 
in one of the Legs, which, if they do 
but take the Pains to underftand, 
will much facilitate the Work of Mea- 
furing Superficiesand Solids ; and, for 
the fake of thofe that are unacquainted 
with it, I fhall here give them, to un- 
derftand, that the Lines, upon thofe 
Sliding-Rules, were the Invention of 
Mr. Edmund Gunter, and foare known, 
by the Name of the Line of Numbers, 
or Gunter’s Line, being at firft deduced 
from the Logarithms, which are com- 
pofed of a fingle and double Radius, 
to flide by each other. The Radius is 
Divided into nine unequal Parts, in a 
Geometrical Proportion, and figured, 
a OU, (ae 5, Gy) Ry Gr ro, called 
Primes. 

Thefe Divifions are again divided 
into 10 like Parts, called Tenths, and 
thofe again divided (where the firft 

| Di- 
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Divifions are large)into five like Part® 
called Centifms. And the Figure, at 
the beginning of the Rule, towards the 
left Hand, may be either .1, 1, 10, 100, 
or 1000, then will the fame Figure, in 
the Middle of the Rule, (when a dou- 
ble Radius) be 1, 10, 100, 1000, or 
10000, and at the End, te the right 
Hand, 10, 100, 1000, 10000, or 
100000, encreafing ina tenfold Pro- 
portion ; which, being well underftood, 
will give you the full Numeration 
upon the Rule. The next thing to be 
known is, how to multiply upon the 


Rule, which is thus perform’d: Set. 


x upon the Slider to the Multipli- 
cand upon the Stock, and againft the 


Multiplier upon the Slider, is the Pro- 


duct upon the Stock. Or, you may 


| 


take x upon the Stock, andthe Mul-— 


tiplicand. upon the Slider, and it will 
produce the fame Thing. 


Example. Let it be required to 


multiply 2 Feet, and a Quarter, by 
5 Feet and a Half. 


Operation. 


Set 1 upon the Slider to 5.5 upor 
the Stock, (or to 2.25, it matters 
not 
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not which) and againft 2.25 on the 
Slider, is 12.375, that is, 12 Feetanda 
Quarter, and half a Quarter of a Foot. 


Otber Examples. 
Produéts,” 


Ee OPA Roe P147G 
Multiply 25.7Sby2@13.52 77 
me (94). £-7: 2. Td 


RO iadbiniactiaatitones 
Divifi ion on the Sliding-Rule. 
T; be Bale | 


E'T 1 on the Slider, :to the Divifor 
onthe Stock-Piece, and againft the 
Dividend on the Stock-Piece, is the 
Quotient on the Slider. 
Example. Let it be required | to di- 
vide 12 375 by 2.25. 


Operation. 


Set 1 on the Slider, . to 2.25 onthe 
Stock-Piece, and againft the Dividend 


12.375 on the Stock, 1s 5. ce on the 
Slider. 


G Othe 
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Other Examples. 


1g) 147.5) 7.3) 20.2 
Divide << 77 poy <5-7 713.5 PQu. 
me ( 7ic4 94) 7.6 


Three Numbers given, to find a fourth in 
- a Direét Proportion. 


The Rule. 


As the firft Term upon. the Slider, 
is to the fecond on the Stock ;_ fo is the 
third upon the Slider, to the fourth on 
the Stock. 

Examp. If 10 Foot of Board coft 155. 
what will 50 Feet coft at that Rate ? 


Operation. 


Set 10 upon the Slider, to 15 on the 
Stock-Piece, and again{t 50 on the Sli- 
der, is 75 on the Stock, that ts, 37. 
155, the Price of the 50 Feet of Board. 


Three Numbers given, to find a fourth in 
a Reciprocal or Inverted Proportion. 


The Rule. 


As the third Term upon the Slider, 
is to the firft upon the Stock ; fois the 
fecond upon the Slider, to the fourth 
upon the Stock Piece. 

Exam 
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Example. 1f 6Mencan build a Wall 

in g Days, what Time will 3 Men be 
in doing the fame. 


Operation. 


As 3 upon the Slider, isto 6 on the 
Stock ; fo is nine on the Slider, to 18 
- onthe Stock; andthat Time 3 Men will 
require to finifh the fame Work. 


GRE BH A Be Ee a he Se Se ee ae Se ee HE Be EO SE 


To meafure Board, or Glafs, &c. 
on the Sliding-Rule. 


S the Length or Breadth in Inches, 


is to1443 fo is the Length or 
Breadth in Inches,to the Content in Feet. 
Example. Suppofe a Board or Pane 
of Glafs be 164 Broad, and 32-4 long, 


how many fuperficial Feet doth it con- 
taif. i 


Operation. 


Set 163 on the Slider, to 144 on the 
Stock.Piece, and againft 32: on the 
Stock, is 3 Feet and 7 Tenths of a 
Foot upon the Slider, the Anfwer 
fought. Go Hav- 
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Having the. Length and Breadth of any 
oblong Superfictes in: Feet, to find the 
Content in Feet. 


This is no. more, than to multiply the 
Length j in Feer by the Breadth in Feet, 
‘and you will have the Content in’Feet. 

_ Example... Suppofe. the Breadth of a 
Board “or Glafg be 22, and the Length 
172, how many Feet doth it contain? 
RST big tt 17. 75: 44.375, that 
‘is, 44 Feet, and a-Quarter and Half of 

a Foot; the Content. 
Seconily, for I imber. 


There is a Liiné upon the Artificer’s 
‘T'wo-Fodt-Rule; ‘éalled: the Timber 
Meéafure 5° the making: of this Line is 
thus :cA8 the :Square‘ef the Side, of any 
.Piece of ‘Fimber or Stone, istor ¥ fo Is 
thé Cubes of 12; Viz. t728,: to the 
Length In Inches, that will make a 
Foot folid. nF 

Example. Lét thé Side of a fquare 
Piece of Timber orStone be 3 t Inches, 
how many Inches in: Length, will make 
a@ folid Foot? 


| Ofe- 
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Operation. 
Firft fquare ae Pie IS. 120255 at 
fay, As 12.25: 1::17284.14.1, that 


ig, 14 Keer, sand. uh Tenth of a Foot, 
that Side will require, to. make a folid 
Foot. ‘And. after the. fame manner 
isthe Ling of Timber;Meafure ypon: the, 
Rule made. 


The Ufe. of the Line of: Limber-Meafure 
is this. 

Suppofe aPiece of Timber of Stone be 
17 Inches fquare, at both Ends through- 
out, and 10 Feet long, how many folid 
Feet doth it contain ? Look on the Line 
for Timber- Meafure,andfind how many 
Inches in Length will makea folid Foot, 
which you will find to be 5.97 Iaghies, 
which notes. then begin at the End of the 
Timber, and meafure along ;_ for as 
often as you find 5.97 in the Length, 
fo many Feet of ‘Timber will you find 
contain’d therein, which in this Exam- 
ple is 20 Feet, and ,42 Parts of a Foot. 
By the Sliding-Rule, two Operations ak 

once felting the Rule. . 

Say, As 12 isto theSide of the Square 

173 fois 10 Feet the Length, to a fourth 
2 Num- 
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Number 14.1. Then, without ftiring the 
Slider, fay, As12isto173 fo is the 
fourth Number 14.1, to the Content 
ate cel, e207 

Example. 2. In round Timber, it 
is the common Way, ufed amongtt 
Artificers, to girt the Tree, and to take 
“ of that Girt for the Side of the 
Square; which let be 7 Inches, and 
the Length 20 Feet, what is the Con- 
tent? 


Operations. 
Wsis 2 ote. 20s The. 
Now fay, As 12 7:: 11.6: 6.76 Feet. 


~Pxample. 3. Let the Side-Square be 
82). and the Length 30 Feet, how many 
Feet is contain’d in this? 


Operation. 
As12: 8.5 :: 30; 21.25 


Now fay, As 12: 8.5 +: 21.25:15 
Feet. 
Alfo, let the Side-Square be 14, and 
the Length 36 Feet: Then, is 
8 
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As 12 + EA te 36 : 42. 
Now fay, As1a:14:: 42: 49 Feet. 


Timber may be meafured yet more 
expeditioufly, than by what I have 
given above; forif your Rule has the 
Girt-Line on it, you may find the Con- 
tent at one Operation. Now the Girt- 
Line is nothing elfe, but a fingle Line of 
Numbers, made to flide by the Side of 
a double Line of Numbers, and begins 
at 4, and continued to 403; thiscontains 
juft one Radius of the Line, which an- 
fwers to a double Line of Numbers; 
and the Reafon of the Line being thus 
difpofed, is becauie 40 Girt-Feet of 
Timber is a Load fquare. This 
known, girt your Timber about the 
Middle, a fourth Part of which is the 
Side of the Square; then meafure the 
Tree in Feet, and fay, As 12 on the Girt- 
Line, is to the Length in Feet onthe 
Line of Numbers ; fois $ of the Circum- 
ference on the Girt-Line, to the Con- 
tent in Feet upon the Line of Numbers, 

Example. Let the Circumference 
of a Tree be 100, one fourth of that 
7 iS 
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is 25 Inches, and the Length 12 Feet, 


how many folid Feet are there in this 
Timber ? 


Operation, 


Cl Con. 
As 12: . 26: 52 Keer. 


Another Exam ple. 


Leng. 1 . Con. 
AS 12 :.26::;.20; 44.4 Feet. 


Example 3. 


Leng. © Con. 
ASLO Wao 87.G 3-7-2 Feet. 


Ne B. But if. it happen, that when 
12.0n the Girt:Line is fet to the 
Length of the Tree, en the Line. of . 
Numbers, that then + of the Circumfe- 
rence fall-off the Line, to remedy this, 
there muft be a new Gauge-Point found, 
to fupply the old Gauge-Point 125 
which ‘is thus performed, viz. Set U- 
nity on the Line of Numbers, to 12 on 
the Girt-Line, and againft Unity aon the 
Line of Numbers, you'll have the new 
Gauge-Point 37.95 on. the Girt- Line, 
with 
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with which work, as has been taught 
abuve with the Gauge-Point 12, and 
you’l) have the true Content. 

Example. Let the fourth Part of the 
Girt be 17.5 (as in the laft Queftion) 
and the Length 17.5 Feet, what is the 
Content, by the new Gauge Point on 
the Girt-Line? 


Operation. 


Ga. Paint. Leng. i) 
As 37.95 :17.5::17.5: 37.2 Feet. 


a 


More Examples. 


GP. Leng. 0 
MS 37.05°5 10.26 23's 82. Beet: 


G.P. Leng. 0 
AS 27.05 : 22 6 +824 Feet, 


G. P. Leg. 0 
BS 27.05 013 14 11.5 v6.8 + Peer, 


Gab. > Beng: . © 
As 37.95: 48 ::14.75: 72.8 Feet. 


G.P. .. Leng. 0 
AS 37.95 : 33-5 1: 20.25: 96 Feet. 
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Art of Numbring 


SPEAKING-Rops, 
Vulgarly termed 


NEPIER’s BONES, 


By which 
The moft difficult Parts 
OF 


ARITHMETICK, 


AS, 


Multiplication, Divifion, and Extraft- 
ing of Roots, both Square and Cube, 
are performed with incredible Cele- 
rity and Exactnefs (without any 
Charge to the Memory) by <Addi- 
tion and Subjtraction only. 


Publifh’d by W. L. 


| , 
LONDON: Printed for J. Wiucox, az the 
Green-Dragon, #Little-Britain, Moccazzu1. 
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ARGU ME NVA 


2 a RS a 


READER 


“TCE Right Honourable Joho 
bs Lord Nepeir, Baron of Mer- 
chifton 2” Scotland, 22 tie Compo- 
fare of thofe ever to.be admired Ta- 
bles of his Invention, called Loga- 
rithons, finding his Calculations fo la- 
borious in long and tedious Multipli- 
cations, Divifiens, and Lixtracting 
of Roots, that his Invention to hin 
muft needs render itfelf very unplea- 
fant, had he not.known thatthe La- 
bour when finifeedwou'd crownboth 
fim and his Work. He advifed 

with divers learned Men, fhudion 
H 27 
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im the Sciences Mathematical, and 
to them Cand amonglt them) éfpecz- 
ally to Mr. Henry Briggs, who (by a4 
learned and able Divine) was ftyl- 
ed (and not without due Refpect) our 
-Englifh Archimedes, to him, I fay, 
this bonourable Lord imparted his 
Invention, who joyning Iffue with 
him, im this. Herculean Labour, 
brought them to that Perfection to 
which they are now (to the Admira- 
tz0n of all Europe) arrived, 

In the tedious Calculation of thefe 
Numbers, the 4uthor finding bis 
Work to zo op but very flowly, at 
length, ftudying out for fome Help by 
Art, to affift him in this bis noble 
Enterprize, thinking upon fiveral 
felps, at laft( by the Bleffing of God) 
he bapned to find out this, which L 
here intend to defiribe and fhew the 
Ofe of, with fome Additions and Va- 
riation form what he bas himfelf done, 
an his Treatife 7m Latin, puabizfbed © 
and printed at Edinburgh 7m Scot — 

land, 


Fhe ARGUMENT 


land, Anno 1617, entitled, Rab- 
dologie feu Numerationes per Vir- 
eulas. Lhe Ufes whereof I fhall, in 
the following Tractate, endeavour to 
render (o plain and eafy, that he, that 
can but- Add and SuSftract, shall be 
made able, in a Day's Time and lefs, 
to Multiply and Divide any great 
Numoers, nay, and to Extract both 
the Square and Cube Roots. 

I have begun this Treatife with 
the Fabrick and Inicription of thefe 
Rods, according to the Author’s De- 
feription, which being not fo conve- 
ntent, citver for Portaotlity or Pra- 
lice, as fome others which I have 
feen ard ufed, Ihave defcribed them 
(1 think) in the beft Manner they 
poffialy can be contrived, 

hor their Ufe, Iam fure I have 
done more than hitherto L have [een 
done, and (if I miftake not) toas good 
and effeéiual Purpofe. Ido not pub- 
lifh it as a Novelty, neither do Lat- 
tribute much in it to myfelf befides 

FE. 2 the 
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the Method ; for, bad I net been dee 
fired, I fhould hardly have thought 
npon it: Elowever, it being dove, ac- 
cept it and ufe ct, till I direct fome- 
thing elfe tothee, whith may be mare 
acceptable, till mben, I bid thee 
eartily 


Farewel, 
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Concerning the 


Fabrick and Lufeription 


Of thefe 


N the foregoing Argument I told 

you, that the Author and Inven- 
tor of thiskind of Inftrument, of which 
I intend to fhew the Ufe, called it 
Rabdologia, and the Word he thus de- 
fines, 

Rabdclogia eft Ars computandi per 
Virgulas numeratrices: That is, Rab- 
dologia is the Art of Counting by 
numbring Rods. 


ih3 ly OF 


2. The Art of Numbring 
I, Of the Fabrick of thefe Rods, accord- 
ing to the Inventor's Defcription of them. 


_Thefe Rods may be made either of 
Silver, Brafs, Box, Ebony, or Ivory, 
of which laft Subftance, I fuppofe, 
they were at firft made, for that they 
are (for the moft part) by all that know, 
or ufethem, called Nepeir’s Bones. 

Bat Jet the Matter of which they 
are made be whatit will, their Form 
(according to this Defcription) is ex- 
actly a fquare Parallelepipedon, the 
Length being about three Inches, and 
the Breadth of them about one tenth 
Part of the Length. But the Length 
of thefe Rods are not confined to 
three Inches, but let the Length be 
what it will, the Breadth muft be a 
tenth Part thereof; but that may be 
accounted a competent Breadth, that 
is capable of receiving two nume- 
rical Figures, for there is never upon 
one Rod required more to be fet on 
the Breadth thereof. 

The Breadth of thefe Rods, being 
exactly one tenth Part of the Length 
thereof, when 10 of thefe are laid 
cogether, they doexactly make a Geo- 

metrical 
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metrical Square, and if 20 of them 
be tabulated or laid together, they 
will make a right-angled Parallelo- 
gram, whofe Length is double to its 
Breadth ; if 30 be tabulated, the Fi- 
eure will be ftill a Parallelogram, 
whofe Length will be three Times the 
Breadth ; and fo if 40, four times the 
Lengthy: © fen Gaon 

The Rods being thus prepared of 
exact Length and Breadth, let each of 
them be divided into 10 equal Parts, 
with this Provifo, that nine of thé— 
ten Parts ftand in the Middle of each 
Rod, and the other tenth Part mutt 
be divided into two Parts; half where- 
of muft be fet at the one End, and 
the other Half at the other End of 
the fame Rod. Then from Side to 
Side draw right Lines from Divifion 
to Divifion, fo is your Rod divided 
into Squares on every Side thereof, 
Kaftly,.from ‘Corner: to : Corner. of 
every of thefe Squares draw a Diago- 
nal Line, and that will divide every 
Square into two ‘Triangles. The 
Rods being thus prepared, and lined 
firft into Squares, and then into Trian- 
eles, they arethen fit to be numbred. 

| The 


4 The Art of Numbring 
The Figure 1, at the beginning of 
the Book, fhews the Form of one 
of thefe Rods lined as it ought 
to be. 


a ES A CH ea aE 
Oe, th ee Le 
How thefe Rods are to be numbred. 


tN the two half Squares, which are 
at the Ends of each Rod on every 
Side, there are fet one fingle Figure, 
on each Side of every Rod one, in the 
Divifion at the End thereof ; fo every 
Rod containing four Sides, ten Rods 
will contain 40 Sides, and fo confe- 
quently will have 4o fingle Figures. 
at the Ends of every of them ; that is, 
there will be upon the ten Rods among 
them four Figures of each kind, that 
is, four Ones, 11113 four Two's, 22223 
four Threes, 33333 four Fours, 4444; 
four Fives, 5555; four Sixes, 6666; 
four Sevens, 77773 four Eights, $888 ;. 
four Nines, 99993 four Cyphers, Qoo0. 
And here it is to be noted, that what 
Figure foever it be, that ftandeth at 
the Top of the Rod alone, -the Fi- 
eure 
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gure that. ftandeth alone on the other 
Side of the fame Rod maketh that 
Figure up. the number g. Ass for’ 
Example: If 1 ftands on one Side, 8 
will ftand en the other Side, fo 2 
and 7 3c. asin this: Table, where 

I 8] 
4 7 
giftands. alone 6 
qiat the Top.of 5 ftandeth. on 
If 5iany Side ofl|4' the other 
Glany of the} Side of the — 
“\Rods,  then|2| fame Rod. 

8 I 

oO}. 


9 


This alfo is to be obferved, in the 
Figuring of every Rod, that what 
Figure foever ftandeth alone at the 
Top, or fuperior Part of the Rod,, 
the Figure, or Figures that ftand: in 
the two Triangles, next underneath 
it, is double to the Figure which 
ftandeth at the Top: And the Fi- 
gures which fland in the next two Tri- 
angles below, that is three ‘limes as 
much as the Figure above. And that ‘s 

| the 
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the fourth Place, or Triangles, is four 
Times as much’as the’ Figure above 
fc. till you come to the loweft Tri- 
angles in that Rod, and then the Fi- 


gure, or Figures that ftand in thofe 


Triangles, are nine Times as much: as 


the Figure which ftandeth at the Top. 


of the Rod. 

So if a Rod have 4 at the Top 
thereof, the two Triangles, which 
are juft and*hext under it, have only 
4 in them, which is equal to 45 in 
the next two Triangles below there 
is 8, which is double to 4; in the two 
Triangles below them is 1 and z, 


which together make 12, which is 


three Times as much as the 4 at the 
Top; the next Triangles have in them 
16, which-is four: Times as much; the 


next 20, which is five Times as much 3 
the fixth hath 24, which is fix Times- 


as much; the next Triangles have in 


them 28, which is feven Times 4; the 


next hath 32, which is eight Times 
as much; and the laft Triangles at 


the bottom have 36 in them, which 


is nine Times as much. All which 
is vifible by. Figure-H, at the begin- 
ning of the Book. 


Ands. 
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And is evident enough by. this lit- 


tle Tabe following, 


which. is the Ta- 


ble of Multiplication, commonly call- 


ed Pythagoras’s Table. 
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Times as much as the Figure 


at the Top. 
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Thus have you the Fabrick, Infcrip- 
tion, and Numbring of thefe Rods, ac- 


cordin g 
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cording tothe Inventor’s Contrivance of 
them. He makes. (mention of ‘them, 
and ‘hath in ‘his‘Book ‘fet the Figure 
of the faid Ten, “of‘one of which Ten 
I have given you a Scheme at the be- 
ginning of the Book, which is Figure 
if. Iwill now jproceed, to give you 
the Defcription of thefe Rods in ano- 
ther more commmodious Form. 


Siok Ceara neioiok ak akan 
(Ci ALP. « EE 


A Defcription of thefe Rods, ac- 
cording to their belt and ‘latef 
Contrivance. ; 


fHYHE Defeription, which I fhall 
. here give-of thefe Rods, varies 

not at all from that before delivered 
in the Matter of which they are made, 
for thefe may be made either in Sil- 
ver, Brafs, Wood, Ivory, &c. Nei- 
ther do they differ in their Dividing, 
nor yet in their Numbring: Only, 
whereas my Lord Nepeir maketh 
them fquare, each Rod to contain 
four Sides, ‘thefe are made flat, «con- 
fitting 
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fitting each Rod but of two Sides, 
and contain in Length about 2 Inches ;2, 
and iin Breadth } of an Inch, and in 
Thicknefs +: of an Inch. | 

One Set of thefe Rods confifteth 
of five Pieces, and therefore hath but 
ten Faces or Sides; whereas thofe of 
the Lord WNepeir’s confifted of 40 
Plains, or Sides. 

Upon one of thefe five Pieces (a 
Figure whereof is at the Beginning of 
the Book, noted with Figure 3) you 
have a Cypher at the Head of the firft 

Piece, and g at the Bottom thereof. 
Upon the fecond of them, you have 
rt at the Head, and 8 at the Bottom; 
upon the Third, you have 2 at the 
Head, and 7 at the Bottom; upon 

“the Fourth, 3 at Top, and 6 at Bot- 

toms; and upon the Fifth, you have 
4 at the Top, and 5 at the Bottom. 
Every of the two Figures, at the Top 
and Bottom together, make 93; as o, 
Bnd, Go iso, Tandy s, 2 ander and ~ 
6, 4 and 5. And here obferve, that 
the Figures, 9 8 765, which ftand at 
the Bottom of the Scheme, ftand with 
their Heels upwards, in this manner, 
69499, fodo all the other - Figures 
ane under 
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under them, till you come to the dou- 
ble Line, which is in the Middle of 
the Scheme, noted with 4 and B, 
at which Line, if the, Scheme were 
cut into two Pieces, and folded or 
pafted on the Backfide of the other 
Half, fo that the g at the Bottom 
were placed upon the Cypher at the 
Top, and fo 8 upon1, 7 upon 2, 6 
upon 3, and 5 upon 43 and then the 
Scheme cut again into five little Slip- 
pets, by the down-right Lines, thefe 
five Slippets would exactly reprefent 
one fet of thefe Rods; for upon oneof 
thefe Pieces, you fhould have a Cypher 
upon one Side, and 9 on the other; 
upon the next 1 and 8, upon another 
2 and 7, on another 3 and 6, and on 
the other 5 and 4; both the Figures on 
either Side making 9, as before was de- 
icribed. 

Thefe five Shippets do now contain 
the whole Table of Pythagoras betore 
mentioned, but fo few are not of fuf- 
ficient Ufe, neither are the Ten before 
mentioned of the Lord WNepier’s Or- 
der; for their can be but four Figures 
of one kind, which in all Cafes is not 
fufficient. 

There- 
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Therefore as thefe Rods are made 
now-a-days, they do commonly make 
fix: Sets of them, ...that. 1s). 90, Pieces, 
which contain 60 Faces, and thefe will 
be of good Ufe, and there will feldom 
be founda Want, which, in thofe of the 
Inventor’s, there will often be ; except 
you have a great Quantity, which will 
be far more cumberfome, than thefe 
here defcribed ; for there 1s required as 
much Metal, or Wood, in one of his, 
asin four of thefe; and then, for his 
four Sides, we-have here eight. : 


Concerning a Caje for thefe Rods. 


For the orderly keeping, and ready 
finding of thefe Rods, [have often (for 
myfelf and others) had a Box made of 

-Walnut-Tree, or Pear-Tree, with five 
Partitions in it, each Partition to hold 
five or fix Sets of thefe Rods, or more, 
if more Rods were required. Every 
of thefe Partitions being figured on 
the Side thereof next the Eye, with fuch 
Figures as the Rods in fuch a Parti- 
tion had Figures at the Top, fo that 
the Party, that was to ufethem, could 
take them as readily out of his Parti- 

} 2 tion, 
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tion, as a Printer can take his Letters 
out of his refpective Boxes to make any 
Word. | 

_ In this Box there is alfo convenient 
Room made for one other Rod, dou- 
ble in Breadth to thefe here defcribed ; 
but of the fame Length and Thickneis ; 
upon the one Side whereof there isa Ta- 
ble or Plate ufeful in the Extra¢ting of 
the Square-Root, and on the other Side, 
another for the Extracting of the Cube- 
Root, the Figure whereof is at the 
beginning of the Book, noted with 
Square, Cube. 

But I fhall forbear to fay any thing 
of them, till I come to fhew you how 
to extract the Square and Cube Roots, 
by the Help of them and the Rods. 


Of a Board with a Frame, upon which 
to lay your Rods, wen any Operation 
is to be wrought by them, known by 
the Name of a TABULAT. 


In the ufing of thefe Rods care is 
to be had, firft, of the orderly laying 
of them; and then, fecondly, for the 
keeping of them in that Pofition till 
your Work be ended. For the effect- 


ing whereof, both neatly and certainly, 
there 
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there is a little Table or Frame con- 
trived, containing in Breadth .4, of 
an Inch more than the Length of. the 
Rods, and in Length at Pleafure, but 
it may well be about once and a half 
the Length of the Breadth. 

It ought to be made of a thin Piece 
of Pear, or Walnut-Tree, or of fuch 
Matter as your Box or Cafe is made 
of ; and it may very commodioufly be 
contrived to be put into the Box, as I 
ever had them made to do, for that l 
found it inconvenient to carry loofe. 

Upon the Superficies of this Board, 
clofe to one of the Edgesthereof, muft 
be glewed, or otherwife faftned with 
Pins, a fmall Piece of the fame Matter, 
and alfo of the fame Length, Breadth, 
and Thicknefs of one of your Rods, 
which muit be divided into 9 equal 
Parts; and. Lines drawn‘ ‘crofs’ the 
Piece; fo will there be g Squares, in 
which you muit grave or itamp the 
nine Digits, beginning with 1 at the 
Top, and fo defcending by 2 3 4 tog 
at the Bottom thereof: And it were nes 
ceflary, that thefe Figures (as alfo thofe 
which are at the Head of every of your 
Rods) were graven or flamped of 

I 3 fome- 


14 The Art of Numbring 


fomething a bigger Figure, than the 
other Figures of your Rods are. 

Under the End of this Ledge, be- 
pinning at the Figures, and fo conti- 
nuing the whole Length of the Board, 
mutt another Ledge, of the fame Mat- 
ter and Thicknefs as the other, be 
elewed or pined, and then is your Ta- 
bulat finifhed. A Figure whereof you 
have at the beginning of the Book, 
noted with Figure 4. It is called a Za- 
vulat, for that, when the Rods are 
laid thereon, for any Operation to be 
wrought by them, we ufually fay, the 
Rods are tabulated. 

Being thus prepared with Rods and 
Tabulat, you are ready for the Work 
intended by them, and for which chief- 
ly they were invented. 

Thus much for the Fabrick, In- 
fcription, and Numbring of thefe 
Rods; let us now come-to fhew the 
Ufes of them. 


CHA P, 


by Speaking-Rods. 15 


GFL AP, “av. 
To what Ufe thefe Rods generally 
ferve. 


WAH E chief Ufes, to which thefe 
| {mall Rods ferve, I in part in- 
timated at the Beginning, to which 
Effect I fhall repeat it again-——For by 
them all Manner of Muitiplications and 
Divifions, as alfo of the Extraction of 
both the Roots, either Square or Cube, 
are fo facilly and expeditioufly per- 
formed, and that by the Help of Ad- 
dition and Subftraction only, that it is 
(as I may well fay) inconceiveable ; for 
here is no Charge at all required of the 
Memory, and you fhall affuredly take 
your Quotient-Figure in Divifion al- 
ways certain, neither too great, nor 
too little, an Inconvenience fo prejudi- 
cial, that leave it to the Cenfure of fuch 
as have foundit, totheir great Lofs of 
Time, and other Vexation which it 
hath put them to. But, ceafing to fay 
more of their Properties, I willnow come 


to thew their Ufe. ore a YP. 
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Q@Av A Re ¥: 


How to apply, or lay down, any 
Numbers by the Rods. 


Pi BGO wesw 


Any Number being given, how to 
tabulate, or lay down the fame 
by the Reds. 


ET it be required to tabulate, or 

lay down this Number, 3496. 
Firft, From among your Sets of 
Rods (or out of your Cafe) take four 
of them, of which let one of them have 
the Figure 3 at the Top thereof, and 
Jay it upon your Tabular, clofe to the 
Edgethereof. Then, 3 
Secondly, Take another Rod from 
your Cafe, which hath the Figure 4 at 
the Top of it, and lay that alfo upon 
your Tabulat, clofe by the Side of the 

other. 

Thirdly, Take another Rod, which 
hath the Figure 9 at the Topof it, and 
lay 
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Jay that upon your Tabulat, clofe by 
the other two. 

And, laftly, takea fourth Rod, hav- 
ing the Figure 6 at the Head thereof, 
and lay that alfo upon your Tabulat, 
saote byrne re? 

Theie four Rods thustaken, and laid 
upon the Tabulat, you fhall fee in the 
uppermott Row (which ftandeth againft 
the Figure 1, on the Side of your Ta- 
bulat) thefe four Figures, 3496, that 
is. 3496, equal to your given Num- 
ber. In the fecond Row (againft the 
Figure 2 of your Tabulat) you fhall 
find the Double thereof. In the Third 
(againft the Figure 3) you fhall find 
the Triple thereof. In the Fourth, the 
Quadruple thereof. In the Fifth, the 
Quintuple ; and fo on tothe Ninthand 
Laft, in which you fhall find the Non-_ 
cuple of the Number given 


POR ODP 
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P2 RO; Px... Ue: 


How thefe Rods will appear when 
tabulated, and, bemg tabulated,. 
how to read the Multiplication, 
af that Number fo tabulated, by 
any of the nine Digits. Z 


ee four Rods being tabulated, 
4 according to the Precepts deli- 
vered in the preceding Propofition, they 
will appear exactly as they are repre- 
fented in Figure 4 at the Beginning of 
the Book, which Figure lively repre- 
fents the four Rods lying upon the Ta- 
bulat, which mind well; for upon 
the true Tabulating, and right Read- 
ing of the Rods fo tabulated, depend. 
the whole Work. | 
The Rods thus tabulated, and as 
you fee them in Figure 4, do to the 
Eye appear in the Form of a Glafs- 
Window, every Pane thereof reprefent- 
ing a Rhomboiades, or Diamond-Form: 
In the Reading of the Figures which are 
in thefe feveral Rhomboides’s, or Dia- 
mond-Forms, obferve thefe few Direc- 
tions 
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tions following, which will fully illu. 
{trate the whole Bufinefs intended, and 
therefore efpecially to be minded. 


Note I. That the Figures upon the 
Rods are to be read beginning at the 
right Hand, and reading towards the 
left ; which is contrary to our common 
Courfeo f Reading and Writing, which 
is from the left Hand towards the 
right. 


Il. That in every Rhomboides or Dia- 
mond, there are either one Figure, or 
two Figures, but never more than two. 


JIT. If there be but one Figure in a 
Rhombus, then that Figure is the Figure 
to be fet down alone, (be it either a Fi- 
gure, or a Cypher) but if there be two 
Figures in a Rhomboides (as for the 
moft part there is) then add them tawo 
Figures together, and fet down their Sum 
im one Figures 


IV. But if the Sum of the two Figures, 
in one Khomboides or Diamond, do ex- 
ceed ten, then you mujt fet down the 
everplus above ten, and keep one in 

Mind, 
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Mind, which one you muft carry to the 
next Rbhomboides. 


V. That the firft towards your right 
Hand, and the laft towards your left 
Hand, are but half Rhomboides’s or Dia- 
monds, and never have in them more than 
one Figure; but all between them are 
whole ones, and for the moft part have 
two Figures in them. tints 


VI. If in either Rhomboides,. or baif 
Rhomboides, you find no Figures, but 
Cyphers, you muft not neglect, but fet 
them down as if they were Figures. 


Thefe Rules being rightly underftood, 
all that follows will be familiar and 
eafy, and thefe I fhall explain by 
Example following. 

Example. | 
For the Iluftration of the preceding 

Rules, we will make ufe of thofe Rods 

which were before tabulated, therefore 

have recourfe to Figure 4 at the be- 
ginning of the Book, where this Num- 
ber 3496 is tabulated. 

The Figures at the Top of the four 

Rods are thefe, 3 4.9 6, which fignify 

the 
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the former given Number 3496, and 
this Number ftands againft the Figure 
I onthe Side of the Tabulat. Then, 
I fay, thatthe Figures in the next Row, 
ftanding again{t the Figure 2 of the 
Tabulat, are double thereunto, which] 
prove thus: 

Repair to the Rods as they lie upon 
the Tabulat, and in that Row which 
lieth againft the Figure 2, you thall find 
in the firft half Rhomboides, towards 
your right Hand (where by Rule 1 you 
mult begin) the Figure 2 3, Wherefore 
fet down with your. Pen upon Paper 
the Figure 2; in the next Rhomboj- 
des, in the fame Row, you will find 
8 and 1, which added make Onder 
down 9 on the left Hand of 2; in the 
next Rhombus you thall find 8 and 
t again, which is 9 alfo; fet down 9 
on the left Hand of the Other ; and in 
the laft Rhomboides you fhall find 
only 6, wherefore fet down 6 on the left 
Hand of 9: So have you in all 6992, 
which is double to 3496, | : 

Again, the Figures in the Row, which 
itand againft the Figure 3 in the Ta- 
bulat, are triple to 3496 for in the , 
firft half Rhomboides, towards your 

K right 
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Tioht Hand, you have 8, fet down 8; 
in the next Rhombus you -have 7 and 
I, which is 8, fet down. 8 again; in 
the next you have 2 and 2, which is 
4, fet down 43 In the next Rhombus 
you have g and r, which makes 10, 
fet down, o and carry 13 but it is the 
laft Rhombus, and becaufe there is 
never another to carry the r unto, you 
muft therefore fet it. down: Sohave you 
this Number 10488, which is triple to 
BAgR. ridyeh ik/t | 
Again, the Figures ftanding againft 
4 in the Tabulat are Quadruple to 
3.496 ; for in the half Rhombus you have 
4, fet it down;, in, the next 6 and 2, 
which is 8, fet that. down; in the next 
G and’3, whichis 9, fet that down; in 
the next 2 andi 1, which is three, fet 
that down; and in the laft half Rhomb. 
you. have 1, which, alfo fet down: So 
have you 13984, which, is quadruple 
to 4.9 6s, 5 
Ifo, ofthe Figures againft 5 in the 
Tabulat, the firft is a Cypher, there- 
fore put down o; the next is 5 and 3, 
which is 8, fet. down 8; the next is o. 
and’ 4, fet down 43 the, next is 5 and’ 2, 
that is 7, fet down. 7; and’ the laft is 1, 
there- 
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therefore fet it down: So have you in all 
17480, which is Quintuple to 3496. 

Againft 6 in the Tabulat, you have~ 
in the firft place 6,.fer it down; then 
in the next 4 and 3, that is 7, fet that 
down; inthe next 4 and 5, that is g,. - 
fetg down; in the next you have 8 
and 2, that. is 10, fet down o and car- 
ry 1 to the next Rhomb. where you find: 
only 1, .to which add the 1, which you 
carried from the Rhomb. before, and it 
makes 2, fet down 2: So have you 
20976, which is fix times 3496. 

Againf 7 in the Tabulat you have 
firft'2; tet it down; then-3 and 4, which 
is 7, fet 7 down; in the next, 8 and 6, 
which is 14, which being above ro, fet 
down 4,and carry 1 to the next Rhomb. 
where you have 2 and 1, which is 2, 
and 1 which you carried makes 4, 
fet down 4; then in the laft Place you: 
have only 2, which fet down: So have 
you in all 24472, which is feptuple to 
3496, or feven times as much. 

_ Againft 8 in the Tabulat you have 
firft 8, which fet down; then 2 and 4, 
which is 6, fet 6 down; then 2 and 7, 
which is 9, fet 9 down; then 4 and 32, 
which is 7, fet 7 down; and laftly 2, 
| K 2 ten” 
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fet that down: So have you 27968, 
which is octuple to 3496, or eight times 
as much. 

Laftly, againft g in the Tabulat, 
you have in the firft Place 4, fet that 
down; in the next you have 1 and 5, 
which is 6, fet 6 down; inthe hext 
place you have 6 and 8, whichis 14, 
fet down 4, and carry 1 to the next 
Rhomb. where you find 7 and 3, thatis 
10, which with 1 that you carried 
makes 11, fet down 1, and carry 3 to 
the next Rhomb. where you find only 2, 
and the 1 carried makes 3, therefore 
fet down 3: And fo you have 31464, 
which is noncuple to 3496, or nine 
times as much as the tabulated Num- 
ber. 

Thus have I given you Examples, 
in fhewing you how the Numbers upon 
the Rods are to be read and written 
down ; andin the Delivery of this Ex- 
ample, I have made the whole Work, 
which is to follow, fo plain and eafy, 
that the meaneft Capacity (I think) if he 
can but tell his Figures, and add any 
two Figures together, he may, by this 
here delivered, read or write down any 


Number that can be tabulated: And, 
that 
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that you may thoroughly underftand this 
Chapter before you proceed further, I 
will\give you the Products of 7009078, 
multiplied by afl the nine Digits, which 
I would have yourfelf to tabulate, and - 
fee if you find your Working. by your ~ 
Rods to.agree with thofe which are 
here written, which Numbers if they 
do, you need not fcruple at the moft 
dificult that can be propofed to yous . 
therefore ftudy it, and try it... 


7009078 * 


= 


LO CONT DO SH © WV 


‘ . 


fr4018156 
21027294 
28036312 
35945399 


7009078 
being mul. * 
tiplied by 


DY 
roduceth 
oe 


56072624 
(63081 702 


Thus have I fufficiently defcribed © 
thefe Rods, and the Manner of Num- 
bring upon them; and now [ think it 
Time to apply them to that Ufe for 
which they were intended; namely, the - 
more difficule, Parts of Arithmetick, as . 
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Multiplication, Divifion, and Extraction 
of Roots; but firft let me give you 


“dn Admonition coucerning Addition and 
Subjtraction. 

Whereas it was the difficult Opera- 
tions of Arithmetick, which, by the Be- 
nefit of thefe Rods, the Inventor chiefly 
aimed at (of which Kind he efteemed 
Multiplication, Divifion, and Extraétion 
of the Square and Cube Roots) he omit- 
ted to fay any Thing concerning Addi- 
tion and Subftraétion, as Things obvious 
to every Tyro: He therefore omitting 
them, begins to fhew the Ufe of his Rods 
tn Multiplication, whofe Method I fhall 
here follow. 
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GeEBaA Pov. 
Multiplication by the Rods. 


N multiplying by the Rods, you 
are to confider fas in Vulgar Arith- 
metick ) three Terms, Things, or Num- 
bers, viz. 
~ 4, The Multiplicand, which is the 
Number to be multiplied. 
2, Re 
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2. The Maltiplier, which is the Num- 
ber by which the Muliplicand is mul- 
tiplied. - 

3. The Produd, which is the Sum 
produced by the Multiplying of the 
two former together. 

And here note, That the Produ doth 
contain the Muliiplicand, fo many Times 
as there be Unites in the Multiplier. 

Thus for the Definition of Mulripli- 
cation: Now for the Working thereof 
by the Rods ; for which this is 

THE RY Li. 

Firft, Set down upon your Paper the 
Multiplicand, and orderly under it the 
Multiplier. [It matters not greatly 
which of the two given Numbers be 
made Multiplicand or Multiplier; but 
it is ufual and befl to make the greateft 
Number Multiplicand, and the leffer 
Multiplier.) Then draw a Line with 
your Pen under them, and having tabula- 
ted your Multiplicand (or greater Num- 
ber) look what Numbers in your Rods 
fiand againft the firft Figure towards your 
right Hand, and that Number which you 
(halt find upon your Rods flanding againft 
ibat jirft Figure found in your Tabulat, 

Jet 
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fet down under your Line, which you for- 
merly drew under your Multiplicand and 
Multiplier 5 and having fo done with the 
firft Figure of your Multiplier, do fo with 
the reft, fetting them down one under ano- 
ther, removing every Figure one Place more 
towards the left Hand, than that which 
went before it, as is done in common Mul- 
tiplication, and as you fee in the follow- 
ing Example, 

Example 1, Let it be required to mul. 
tiply 3496, by 489. As if it were re- 
quired to know how much 489 Times 
3496 would amount unto. 

Firft, Set down your given Numbers 
3496, and 489, one under another, and 
draw your Line under them, as here 
you fee done. 

Secondly, 3496, your Multiplicand, 
being tabulated, and 9g being the firft 

3496 Multiplicand Figure to 


389 Multiplier the right 
3 1464 Hand in 
27968 your Mul- 
13984 ae 
ESRD See OOK upon 
1709544 tah your Rods, 
' what Sum 


there 
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there ftands again 9 in the Side of 
your Tabulat, and you fhall find (as 
by the Rules in the fecond Prop. of 
the fifth Chap. you was directed) 31464, 
which is the Product of 3496, multi- 
plied by 9; wherefore fet down this 
Number 31464 under your Line, as 
you fee in the Example. | 
_ Thirdly, Look what Sum upon the 
Rods ftands againft 8, which is the fe- 
cond Figure of your Multiplier, and 
you fhall find 27968 ; fet this Number 
under the former, moving it one Place 
forward towards the left Hand. 

Fourthly, Look what Sum upon the 
Rods ftands againft 4, which is the third. 
Figure in your Multiplier, and you fhall 
find 13984, which fet down under the 
other, one Place more to the left Hand. 

Laftly, Under thefe three Sums draw 
a Line, and add the three Sums toge- 
ther, and they make 1709544, which 
is the Product of 3496, multiplied by 
489 ; and this 1709544, the Produét, 
contains 3496, the Multiplicand, 489 
Times. 

Practife weli this firft Example, and 
compare it with the Rods as they are 


tabulated in Figue 4, at the aan 
é of 
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of the Book, as alfo with the Rules in: 
the fifth Chapter, and you may perform 
any Multiplication, However, I will 
give you one or two more Examples, 
and fome other Ways of Multiplica- 
tion. 

Example 2. Let itbe required to mul- 
tiply the fame Sum 3496. by 26r. 


3496 Set the: Numbers down. as 
261 {here is done, then look upon 

| 3496 the Rods for the Product of 
20976 13496 by 1, and you fhall 
6992 find it to be the fame, where- 
PET Te anos fet down 3496 under-the 


Line, —.—. Then look upon 
the Rods for the Product of 3496 by 6,. 
and you fhall find it to be 20976, which 
fet down under the other Number, one 
Place more towards the left Hand, 
Again, look in the Rods for the Pro- 
duct of 3496 multiplied by 2, and you 
fhall find it to be 6992, which fet down 
under the other two. 

Laftly, Draw a Line under them; 
and add the three Numbers together 
in order as they ftand, and the Sum of: 
them will be 912456, which is the Pro- 
duct of 3496, multiplied by 261. 

Re 
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Example 3. Letit be requiredito mul- 
‘tiply the fame Number 3496 by 520. 
Setidown your Numbers as here you 
fee done : —— Then, becaufe-the firft Fi-. 
3496 |gure of your Multiplier, to- 
520jwards your right Eland, is a 
6992 |Cy¥pher,. wholly omit: it, and 
17480 }multiply 3496 by 52: only, fo 
Tia fhall you find the Preduct of 
2*°l24096 by 2, to be 6992, which: 
fet down: Alfo the Product by 5 will 
be 17480, which fet down under the 
other one Place further ; then draw a 
Line——, and add thefe two Sums ta- 
gether, and they make 181792, to the 
which, if you add a Cypher for the 
Cypher which you omitted in your Mul- 
tiplier, the Sum will be 1817920, which 
is. the Product of 3496 by 520. 
Example 4. Let it be required: to mul- 
tiply the fame 3496 by 7003. 
Set down. your Numbers as: before, 
and as you fee here done; then, having 
34QOltabulated 3496, fee what: the 
7003|/Product thereof is upon the 
70488|Rods;. being multiplied by 3, 
the firftt Figure in your Mul. 


$4492 ne Cay, aE at 
PO EW. pa and: you fhall find it 


lbo.be 10488, which fet down 
under 
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under the Line : —— Then the two next 
Places of your Multiplier being » Cy- 
phers, make two Pricks under the for- 
mer Number, one under 8, the other. 
under 4, as you fee in the Example, or 
inftead of 2 Pricks, you may make two 
Cyphers : — Then look. on the Rods for 
the Product of 3496 by 7, and you 
fhall find it to be 24472, which fet 
down: under the other Sum, beginning 
your Number at the fourth Place, or 
beyond the two Pricks or Cyphers. 
Laftly, Draw a Line, and add thefe 
two Sums together, and their Sum is 
24482488, which is the Produ& of - 
3496 multiplied by 7003. 

-Thus have you four Examples in 
Multiplication, in which are included all 
the Varieties that may at any Time 
happenin that Rule, viz. Two, where 
the Multiplier confifted all of Figures, 
as in the firft and fecond Example they 
did.—— Another, where the latter Place 
of a Multiplier confifted of a Cypher. 
— And this laft Example, where 
Cyphers were intermixed among the 
Figures. 

And thus much for this Kind of 
Multiplication; but, before I leave, I 
will fhew you Ano- 
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Another Form of Multiplication. 


Whereas, in the foregoing Form of 
Multiplication, which 1s the beft and 
moft ufual, (only I infert this follow- 
ing for Variety) you began (your 
Rods being tabulated) with that Fi- 
gure of your Multiplier, which ftands 
next your right Hand; but there is no 
neceffity for that, for you may begin 
with that Figure which fltandeth next 
to your lefe Hand, and by fo doing, 
and placing your feveral Products one 
Place more to the right Hand, as you 
did before placethem to the left Hand, 
thofe Products added together in the 
Korm they then ttand, fhall produce a 
Product equal .to the former. 

Example. For our Example we will 
take the firft Example foregoing, at 
the beginning of this Chapter, where 
it_was required to multiply 3496 by 
489. Set the Numbers down as before 
in that firft Example, and as you fee 
here don¢———-msens tee ne eer 


L 3496 
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+3496. |Then'3496 being tabulated, 
489  |look upon your Rods for the 
“73984 {Product thereof, multiplied 
27968 by 4, (which-is the firft Fi- 
31464lgure of your Multiplier to- 
won) ueting wards your. left Hand) and 
7995441ogu fhall- find the Produé 
thereof to be: 13984, which fet down. 
—— Secondly; look the Produét of 3496 
‘by 8 (your fecond Figure) and you 
fhall find it to be’ 27968, which niuft 
net be fet down as in the other ‘ firft 
‘Example, but as you fee it in this; 8, 
the firft’ Figure thereof, muft be fet 
one Place ‘forward towards “the right 
‘Hand, as in the other; it was fet a Place 
‘backward ‘towards the Jeft. —— Laftly, 
feek in your Rods for the Produc of 
3496 by 9, your laft Figure, and you 
fhall ‘find it to be 31464, which fet 
‘under the other two Numbers, yet one 
Place more to the right Hand. — Soa 
Line being drawn under, and thefe 
three Numbers’ added together, pro- 
‘duce 1709544, equal to that in the'firft 
Example: And that you may the bet- 
ter fee the Difference of the Work, I 
have fet them one by the other. , 
S 


eee 
a 
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J 

.... Asinthe 4 As in this r\ 
- firft. Ex- Example. - 


ample, 

3496. | 3.496: 
Beate 489 
31464. 13984 __ 
27968» 27968 

SORE NG et gt 404s 


BOOS eas 1709544. 


“One Example more in. Multiplica- 
tion (which fhall be for Advertifemenc- | 
and Direction) I will give, and fo con-. 
chide Multiplication. 

-I faid, im the general Rule for sore . 
ing of Multiplication (at the beginning: | 
of this Chapter) that. it mattered not. 
which of your Numbers were made 
the Multiplicand, or which the Multi- 
plier, of which I will here give you-a: 
Prefident, where the leffer Number fhalt. 
be: tabulated, and the greater Number : 
only fet down; and I will work it here 
according to this laft Way of Multi- | 
plication,.and. the Example fhall be «as: 
followeth.. 

Example. Let it be required to mul- « 
tiply 868437 by 3496, and let 3496 . 
bs the lefler Number). be tabulated. 

Lt 3 Let. 
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Let the Numibers be fet as you here 
fee, then 3496 being tabulated, begin 
with the firft Figure towards the left 


3496 Hand of your Multipli- 
868437 er, which here is 8, and 
“27968 upon your Reds find the 
20976 Product of 3496 multi- 


27968 plied by 8, which is 
13984 27968, fet that down 
10488 funder the Line.-—-Then 

24472 petra ase 3496 
——7- ———-|by 6, the fecond Figure 
$03 BP bo LD? of your Multiplier, ae 
you fhall find that to be 20976, fet 
this Number under the former, one 

Place more towards the right Hand. 

— Again, the third Figure of your 
Multiplier is 8, whofe Product is 27968, 
as before, fet that under the other, {till 
one Place more to the right Hand, — 

In this Manner do with the other Fi- 

pues of the Multiplier; as 4, the next 

‘igure, whofe Product is 13984, which 

alfo fet down a Place forward. — So 

alfo the Product of 3, which 1s 10488, 

which fet down. And lJaftly, of 7, 

which is 24472. All thefe Pro- 

ducts being fet down in the Order as 
you fee them in the Margent, if op 
a 
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add them. together, the Sum of them 
will be 3036055752, which is the Pro- 
duct of 3496, multiplied by 868437,. 
the leffer. Number being tabulated. 

Other Ways of Multiplication I. 
could: have added; but thefe I. eftcem. 
fufficient. 


Be SCSI AE ROR RAR IE SOS REC RA 
CHAP. Vif. 
Divifion by the Rods. 


. $ in Multiplication, fo in Divi- 
f° fion, there are three Numbers, . 
Terms, or Things required, viz. 

1. The Dividend, or Number to: 
be divided. 

2. The Divifor, or Namber by which: 
the Dividend is divided; and, 

3. The Quotient, which is the Num-. 
ber iffuing from the Dividend’s being - 
divided by the Divifor 5 and this Quo-. 
tient doth always confift. of fo many. 
Unites,.as the Divifor is Times con-. 
tained in the Dividend. 

Thus much for the Definition of Di-. 
vifion, now let us come to the Practice- 

Lue of ; 
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Of it by: the: ee to ee ‘whichs 
his: ‘is @:") » 


THE RULE. 


Tabulate the Divifor, (which i is always 
the leffer Number of the two given). and fet 
down the Dividend,and [et the Divifor on 
the left Hand, and draw acrooked Line on 
the righ Hand for your Quotient, asin com- 
mon seh ; then look upon your 
tabulated Rods (always) for the Number, 
lefs than the Number in the firft Figures 
of your .Dividend,. and what Figure ftands 
againft that Number, on the Edge of your 
Tabulat, muft be the Figure you muft 
put in your Quotient; and that Number 
you mujft always fubftradé from the Figures 
of your Dividend, and to the Remainder 
add another Figure, fo proceeding from 
Figure to Figure, till your Divifion be 
wholly ended, 

Example. Let it be required to i: 
vide 1709544, by, 3496. Having .ta- 
bulated 3496, fet down your Dividend, 
‘your Divifor on the left, Hand thereof, 
and a crooked Line for the Quotient on 
the right Hand thereof, as by, the Rule 
preceeding you were directed, and as 

you 
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you fee done in the Example adjoine 
in . 
tad wecnutes at your firtt ieetins 
down of your Divifor 3496, it would 
reach (if 1c. were fet ‘under your Divi- 
dend 1709544) as far as the Figure 5, 
therefore under the Figure 5 make a 
Prick, to intimate how far you are 
gone on in your Work, and under this 
Prick, draw a Line quite under your 
Dividend, then is your Sum fet.-down 
ready for Work, and. will “eo es as 
you fee here, 


3496) 1709544 ( 


ee 


~ Your Sum thus prepared, ask how of- 
ten can have you 3496 in 17095? look 
in your tabulated Rods for 17095, which 
you cannot there find, but the neareft 
Number thereynto among the Rods, 
which is lefs than 17095 (for you muft 
always take a lefs Number) is 13984, 
which Number ftands againft the Fi- 
gure 4 in the Tabulat, wherefore fet 4 
in your Quotient, and 13984 under 
the Line, and fubftract 13984 from 

17095, and there will remain 3111 ; 
fo 
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fo is the firft Part of your Divifion end- 
ed, and your Work will ftand thus, 


SETI 15 
3496) 1709544 (4 


13984 


Then make another Prick under: 4, the- 
next Figure of your Dividend, fo will- 
the remaining Number be 31114: —~ 
Then Jook among the Rods for the 
Number 31114 (or the neareft jefs than. 
it) and the neareft lefs you fhall find: 
to be 27968, which ftands againft 8 
in your Tabulat, put 8 in your Quo- 
cient, and fet 27968 under 31914,. 
and fubftract 27968 from 31114,. 
fo will there remain 3146, which fet 
over Heads fo isthe fecond Part of 
your Divifion ended, and your Work. 
will appear thus, 


3140 
Zilia 
3.490) 1709544 (48 
13984 
27968 
Laftly, 


by Speaking- Rods. 4t 
Laftly, Make another Prick under 
the next Figure of your Dividend, which 
is 4. alfo, making the remaining Num- 
ber to be 31464, feck among your ta- 
bulated Rods for this Number (or the 
neareft lefs) but looking, you fhall 
find the very Number, againft which 
ftands on your Tabulat the Figure 9, 
fet 9 in the Quotient, and the Number 
31464 under the Line, and fubftract 
it from 31464 the Remainder, which 
ftands above the Line, and nothing 
remains; and being there is never ano- 
ther Figure in your Dividend, your 
Divifion is ended, and your Work will 
ftand thus; and 3496 is contained in. 
1709544. 489 times. | 


OO00O0 
i 3146 
Divifor 311r Quotiene 
3.496) 1709544 (489 


13984 
27968 


31464, 


Ano- 
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Another Example, -and by another Way. 
iz of Divifion. - Dove eg: 
Let it be required’ to divide 912450: 

by 3496, fet down your Dividend and’ 
Divifor, draw a crooked:Line for your. 
Quotient, and alfo makea Prick under + 
the fourth Figure of*your Dividend, 
and draw a Line-under your Dividend; - 
{0 1s: your Sum prepared’to.be divided,:, 
and will: ftand.thus, 


3496) 912456 (. 


Then your Divifor 3496 being tabula. 
ted, look amongft your Rods for the 
neareft Number to 9124, which is lefs, . 
and you fhall find it to be 6992, againft 
which ftands on your Tabulat the Fi- © 
gure 2 ; fet 2 in the Quotient, and this 
Number under the Line,’ and fub{ftraét | 
it from 9124, and there will remain 
2132, to which Number add the next 
Figure of your Dividend, namely 5, 
and it makes 213253 under which 
Number draw a Line,.then will your - 
Sum ftand thus, 


3496 


- 
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3496) 912456 (2 a id F 


6992 
ee: 


eee 


Then among yotir Rods feck’ the 
neareft Number to 21325, and ‘you 
fhall find 20976'to be the neareft Num- 
ber lefs, againft which in your Tabu- 
Jat ftands 6; fet 6 ‘in the Quotient, 
and 20976 under the Line, fubftraét- 
ing i from 21325, which, when you 
have done, there will remain 3493 to 
349 add the next Figure in your Divi- 
dend, which is 6, your laft Figure, and 
it makes 3496, under which draw a 
Line, and your“Workwill ftand as 
you fee here, ‘ 


3496) 912456 (26 © 
6992 
PN ue cole 


20976 
3.496. 


This 
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This done, look amongft your Rods 
for the neareft Number to 3496, and 
you fhall find the exact Number at 
the Top of the Rods, againft which 
ftand, the Figure 1 on the Tabulat ; 
fet 1 in the Quotient, and fubftract 3496 
from 3496, the Remainder is nothing ; 
and fo 1s your Divifion ended, the 
Work ftanding thus, and 3496 the Di- 
vifor, is contained in 912456 the Di- 
vidend, 161 times. 


3496) 912456 (361 

6992 

21325 

20976 
3496 

ea 
3496 
0000 


AA third Example ready wrought by the 
laft and beft Way of Divifion. 
I willonly fet it down-ready wrought, 
leaving the Practice.of it to youre ts 
et 
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Let it be required to divide 73020506 
by 3496. | 


3496) 73020506 (20886 ise 
6992 
ees Sts 
31005 
27968 
30370 
27968 
| SGmuememal 
24026 
20976 


Rem. 3050 


This Sum _ thus divided produceth in 
the peso 20886, and 3050 remain. 


ing fo that the Quotient with Frac- 
tion and all is | 


20886 iese, which fhews 

that 3496, the Divifor, is contained in 

73020500, the Dividend, 20886 times, 

and 3050 remaining. Wa, 
. M This 
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This Example well prattifed, together 
with them foregoing, are fufficient Inftrac- 
tions for any Studient whatever ; and be 
that can perform thefe, need not de[pair 
the moft difficult that can be. propofed. And 
fo I conclude with Divifion. | 


we RA API AE A EAE EEE A 
CBA Pe VAI. 


‘Concerning the Rule of Three, or 
Golden Rule, both Dire and 
Revere, or Reciprocal. 


a difcourfe of this Rule at large, 
weret@tun into a Labyrinth 5 for | 
it was the Performance of Working; 
Multiplication and Divifion by the Rods: 
that was here aimed at, and he that: 
can multiply and divide, may Ccom-- 
mand this Golden Rule: Wherefore J willl 
fhew you the Nature or Order of Pla-- 
cing the Numbers, and alfo the Man- 
ner of Working an Example in either 
a) 3 RN 
The Rule of Threeis that Rule whieh 
teacheth, by having three Numbers, im 
Proportion one to another S46 1s : 
n 
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find:a fourth, which fhall be in Pro- 
portion to them alfo. 

In this Rule dire, the fourth Num- 
ber which is fought, is to haye the fame 
Proportion to the third, as the {e- 
cond Number hath to the firft: As if 
the three Numbers given were 2——4 
——and 83; fay, as 2 is to4, fo is 8 — 
to what? Multiply 4 by 8 (that is, the 
fecond Number by the third) and the 
Product will be 32, which divide by 2 
{the frit Number) the Quotient will 
be 16, which is the fourth Number. 
in Proportion to the third, as the fecond: 
is to the. firft ; for as 4 dhe fecond Num-. 
ber, contains 2 the firft Number twice; 
fo 16 the fourth Number, contains 8° 
the third Number twice alfa. 

But in the Reciprocal Rule of Three, 
there the Proportion is not as the firft 
to the fecond, fo the third to the fourth : 
But as the firtt is to the third; fo is 
the fecond to the fourth. As if the. 
Numbers were 3, 4, and 6, fay, as 3 
the firft Number, is to 6 the tard Num- 
ber, fo is 4 the fecond Number, to- 
what? Multiply 4 the fecond Number, 
by 3 the firft Number, the Produ& 1s 

2, which divide by 6 the third Num. 


M. 2. ber, 
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ber, and the Quotient will be 2; for 
as 6 the third Number, contains 3 the 
firft Number twice, fo 4 the fecond 
Number, contains 2 the fourth Num- 
ber twice alfo: And in this confifts 
the Difference between the Direé and 
Reciprocal Rule of Three. 


Queftions in each Rule: And 
4. In the Dire& Rule. 
Tf four Men eat two Pecks of Corn in 
one Week, bow many Pecks will ferve 
an hundred Men the fame Time ? 


Men Pecks Men 
4 100 


Multiply 2 the fecond Number by 
100 the third Number, the Product 
will be 200, which divide by 4 the 
firft Number, and the Quotient will 
be 50, and fo many Pecks will fuffice 
100 Men the fame Time. 


saree, |), eeceronen! 


2. In the Reciprocal. 


If twelve Men do any Piece of Work 
in 8 Days, how many Men mujft be im- 
ployed to do the fame Piece of Work in 
2 Days 

| Days 
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Days Men Days 
8 12 ) 

Multiply 8 the firft Number, by 12 - 
the fecond, their Produét is 96, which 
divide by 2 the third Number, the 
Quotient will be 48, and fo many Men | 
will do the fame Work in 2 Days; . 
foras 8 Days are to 2 Days, fo are 12 . 
Men to. 48 Men, &c. 


eT TT iat ot atte ett ttt ot 
CH ACY. EX. 


Of the Extraétion of Roots. | 


HE Extraction of Roots, which - 

is the dificulteft Pare of Mulei- . 
plication and Divifion, is expeditioufly 
and certainly performed by the Rods; 
for the eafy and expedite Performance 
of which, there are two Rods on pur-. 
pofe, one for the Square, the other for - 
the Cube-Root, of which I will fpeak 5 | 
firft, of their Fabrick; fecondly,. of 
their Ufe. 


M 3. of 
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Of the Fabrick of the Rods for Extraét- 
ing of Roots. 

_ Of the fame Matter, and of the 
fame Length and Thicknefs of your 
other Rods, let there be made another 
Rod, but three Times .the Breadth of 
the former ; the Infcription on one 
Side ferving to extract the Square, and 
that on the other Side for the Cube- 
Root, each of which are divided into 
three Rows or Columns. 

That which ferveth for the Square- 
Root hath in the Top, or uppermoft 
Square between the Diagonal thereof, 
thefe Figures 0-1, in the fecend o-4, in 
the third o-g, in the fourth 1-6, in 
‘the fifth 2-5, in the fixth 3-6, in the 
feventh 4-9, in the eighth 6-4, and in 
the ninth or lowermoft 8-1, which are 
the Square Numbers belonging to the 
nine Digits. 

In the fecond Columa of the fame 
Rod, in the firft Square is infcribed 2, 
in the fecond 4, in the third 6, in the 
fourth 8, in the fifth 10, 1n the fixth 
12, in the feventh 14, in the eighth 16, 
and in the ninth 18. 

In the laft or third Column, there 
are the nine Digits orderly defcended ; 

namely, 
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namely 5 11,5 5-3.9 the Gp Po Yor Be .Q- L-bis 
Rod thus made: is fitted for the Square- 
Root. 

That which ferveth for the Cube-Root 
hath inthe Top, or uppermoft Square 
of the firft Column towards the left. 
Hand, between the Diagonal thereof, 
thefe Figures,.o-o1, in the fecond 0-08,. 
in the third 0-27, in the fourth 0-64, 1n 
the fifth 1-25, in the fixth 2-16, in the 
feventh 3-43, in the eighth 5-12, and 
in the ninth 7-29, which are Cube Num- 
bers orderly defcending. The fe- 
cond Colunin of this Rod contains. thefe 
Square .Numbers,. 1,.4, 9, 16,25, 36, 
49, 64, 81, orderly defcending. 
The third and laft Column of this Rod 
hath in it-the nine Digits, 1, 2, 3, 45 
5, 6, 7, 8, 9, orderly defcending alfo. 

_ This Redthus prepared and infcribed 
is. fit for Extracting of the Square and 
Cube-Roots, a Figure of either Side 
whereof you have at the Beginning of 
the Book: That which ferveth for the 
Square-Root, having the Word Square 
written over Head; that for the Cube- 
Root, hath Cube written over Head. 

Thus having given you the Fabrick 
’ and Infcription of the Rods, «I will 
now fhew you their Ufe; and firft, 

} Con- 
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Concerning the Extraétion of the Square- 
Root. 


In Extracting of the Square-Root, 
you muft, as in common Arithmetick, 
when you have fet down your Number, 
make a Prick under the firft Figure to- 
wards your right Hand, and fo fuc- 
ceffively under every fecond Figure ; 
then under thofe Pricks draw two Lines 
parallel, whereinto fet the Figures of 
your Root as you find them: Your 
Number being thus placed.and pricked 
as before is directed, and as in the fol- 
lowing Example you fee done, you may 
proceed to extract the Root thereof as 
followeth. 

Example 1. Let it be required to find 
the Square- Root of this Number 
124185763 firft, make a Prick under 
6, another under 5, another under 1, 
and another under 2, under which Points 
draw two Lines, in which you mutt 
place your Root, and then will your 
Number ftand thus, 


12418576 
Take the Rod for Extracting of the 


Square-Root, and look in the firft Row 
or 
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er Column thereof, for the neareft Num- 
ber you can find there lefs than 12, 
(which is as far as the firft Prick in 
your Number reaches) and you fhall 
find 9, againft which in the third Co- 
Jumn you fhall find three, fet 3 under 
the firft Point between the Lines, and 
9 under the Line; and, fubftracting 9 
from 12, there will remain 3, which. 
fet over 12, fo will your Number ftand 
thus : 

a Then in the middle Co- 
12418576 lumn of your-Rod,. be- 
: + oto bweeh= OF and. ignere 
es: ftands 6; take therefore 
 -—--——— one of your-Rods which 
? hath 6 at the Top there- 
of, and lay it upon your Tabulat by, 
_ the left Side of your Square Rod, then ° 
being there is. 341 to the next Prick, 
feek the neareft Number Iefs upon your 
two Rods, and you fhall find. the next 
lefs to be 325, againft which, in the 
Jaft Column of your Square-Rod, ftands 
5, therefore place 5 under your fecond 
- Prick, and fet. 325 under 341, and fub- 
ftracting it from 341, there will re: 
main 16, which fet over Head, then 
will the Sum appear. thus : 


16., 
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16. And in the middle Column: 

3 of your Square-Rod a- 
12418576 gainft this 5, there ftands 
" * * * 103 forthis 10 you fhould. 


Wie es take a Rod that hath ro 
“9 +at the Top, bat being, 
325 there is no fuch, take 


therefore one that hath a 

Cypher, and place that between your. 
Square-Rod and your Rod of 6, and 
change your Rod of 6 for one of 7, then 
Thus mutt you al- | fhall you have up- 
ways do, when the.}-on your Tabulat- 
Number inthe mid- | one Rod of 7, a- 
dle Column exceeds | nother of o, and> 
LQ. | your Square Rod, . 
‘Phen, looking upon your Sum, you. 
fhall find 1685 to your third Prick, look 
therefore upon your Rods for the. near- 
eft-lefs Number, which you fhall-find 
to be 1404, againkt which ftands 2 
in the laft Column, fet 2 between the- 
Lines under the third Prick, and 
1404 under 1685, and, fubftradting it 
from 1685, there will remain 281, which 
pace above, fo will your Sith ftand © 
thus :- 


231 
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And becaufe the Num- 

281 ber, ftanding againft in 

6 the middle Column of 

3 your Square Rod between 
"12418576 1404, and 2 was 4, fet 
‘ses es g under your lait “Prick, 
and take a Rod of 4, and 


2 
aie put it between your Square 
ad Rod, and your Rod of 0; 
o a and becaufe 281 76 remains 


| upon your Sum to the laft 
Prick, look upon your Rods for the 
‘néareft Number thereunto, and you 
fhall fnd the very Number it felf to 
ftand againft the Figure 4, fet there- 
fore 28176 below, and fubitradé it from 
that above, and there will remain 
‘nothing, which denotes the Number 
12418576, to bea {quate Number, and 
the Root thereof to be 3524, and the 
Work finifh’d will ftand thus : 


‘00000 
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OQO00O0 
281 
16 


56 


3 
Square 1241 8576 


3.52 4 Root, 


aH? 
325 
1400 
28176 
‘This Sum, had it been wrought by 
which I 


the fecond Way of Divifion, 
“fhewed in Chapter 7, It would have 
ftood as followeth : 


Square 12418576 (3524 Root. ue) 


OO “e 


by Speaking- Rods. 
Caution 
If at any Time you look for the Re- 
mainder upon your Rods, and you 
- cannot find it there, you muft then 
place a Cypher between the Lines, and 
proceed to the next Figure, as by try- 
ing this other Example, which I have 
inferted for Practice, will appear. 


Another Example added for Praétice, 


117716237694 


343098 


N CHAP. 
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‘Concerning the Extraction of the 
Cube-Root. 


HERE ts fomewhat more Difficulty 

in Extracting of the Cube, than 
of the Square Root. Wherefore (be- 
fore I come to an Example) I will de- 
liver the Manner of the Operation, 
together with fuch Cautions as are to 
be obferved in the Performance there- 
of ; all which immediately -follow in 
this 

GENERAL RULE. 


Write down the Number whofe Cube 
‘Root you are to extract, and under the 
jirft Figure towards the right Hand make 
a Prick or Point, and fo under every 
third Figure towards the left Hand, till 
you come to the end of your Number. 
Under thefe Pricks draw two parallel 
Lines, (asyou didin Extracting the Square 
Root) between which Lines you are to 


place the Figures of your Root as you 
find 
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find them: Then beginning at the Fi- 
gure (or Figures) of the left Hand Prick, 
and going forward towards the right Hand, 
extract (by Help of the Rodfor Extracting 
the Cube Root) their Root,.or, if the true 
Number be wot on the Plate, then the 
neareft lefi, and, placing this Root (which 
never emceeds one Figure) between the 
Lines,. and under its Potnt,. take its 
Cube from the uppermoft Figure, which 
fiands before (or leftwards of) the firft 
Point, and note the Remainder above. — 

Secondly, Keep the Triple of this Root 
found, in the. Head.or Top, of. the Rods, 
and triple the Square of the fame Root, 
_ and fet this Triple on the Head of the 
Rods, and apply it leftwards of the Cu- 
bick Rod, and the referved Rod (or Rods) 
rightwards, the Cubick Rod being in the 
midft between thems and out of the left 
Hand Rods, and the Cubick Rod toge- 
ther, pick or find out the Aultiple, (or 
next lefs Number than the Figures preced- 
ing the fecond Point) which write apart 
in a Paper, and note its Quotum over 
its utmoft right Hand Figure, and write 
the Square of that Quotum leftwards from 
the Quotum itfelf, even in that Order as 
you find them in your Cubick Rod; and 

N 2 under 
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ander every feveral Figure of this Squares. 
write their Multiples found rightwards, 
even fuch as the Figures themfelves do fhew 5 
fo that every Multiple may end under its 
Figure or Quotum : Then add together thefe 
Multiples crofs-wife, and take their Sum 
Srom the Figures foregoing the fecond Point, 
and write the Remainder over thems; but 
write the right Hand Quotum, before noted, 
under the fecond Point between the Lines, 
for the fecond Figure or Quotum of the 
Root: And fo is performed the Operation 
of the fecond Point, which you muft re- 
peat through the feveral Points, even to 
the laft. 

But in the Practice by this Rule, you 
may fometimes be at a ftand, wherefore 
to ths GENERAL RULE (that 
there may be no Obftacle) I will add 
thefe two CAUTIONS. 


CAUTION L 


But in all Operations and Points it 
muft be obferved, That if no Multiple 
(no not the leaft of all) found in the left 
Rods, and the Plate, can be fubftraéed 
from the foregoing Remains; then a Cy- 
pher [o} muft be put under that Point for 

| the 
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the Quotum, the Remains being untouch»* 


ed, and abiding as before. 


CAUTION IL 
And if the aforefaid Sum, to be taker 
away, cannot be taken from the Figures 
going before its Point, the fmaller Malti- 


ples muft be added, which thé next upper — 
Quotums in the Cubick Rod do few in — 


the Rods, whofe Sum may be taken away — 


therefrom. 


Example of the Cubick Extraction, 


Let 22022635627 bea Number gi- 


ven, whofe Cube Root you defire: Set 


_ down your Number, and point it, (be- - 


ginning at 7, the laft Figure towards - 
the right Hand, and fo under every . 


third Figure) ahd draw two parallel — 


Lines under it, and it will ftarid ih this 
Manner ; | 
24022694697 = 


Look in your Rod, for the Extra&ting © 
the Cube Root, for the neareft Cube . 


wt SF 


Root of the Figures of your given 


Number, ftanding before the firft Point. 
towards your left Fland, namely, for ~ 
the neareft Cube Root of the Number - 

IN (23 lefg: : 
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lefs than 22, which you fhall find to 
be 2, which fet between the two Lines 
juft under the firft Point, and its Cube 
(which is 8) fet under the Line, and 
fubftract it from the Figures above the 
Line, namely, from 22, and there will 
remain 14, which place orderly above, 
then will your Work ftand thus, and 
the Work of your firft Point finifhed ; 


14 
22022635627 


2 
8 


Secondly, For the finding of the Root 
belonging to the fecond Prick, triple 
the Quotum, or Figure which is under 
the firft Prick, (namely 2) and it 1s 6; 
find therefore a Rod which hath 6 at 
the Head thereof, and lay that Rod 
by the Side of your Cubick Rod to- 
wards the right Hand, then triple the © 
Square of 2 (which is 4) and it makes 
12, which, found among the Rods, 
place by the Side of the Cubick Rod 
towards the left Hand. 

‘Then from the Rods which lie on the 
left Hand of the Cubick Rod, and the 

Cubick 
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Cubick Rod icfelf, find the neareft leffer 
Number than the Figures ftanding be- 
fore the fecond Prick, namely, lefs than 
14022, and in the ninth Place you fhall 
find 11529, which write by itfelf, as 
in the Margin, and over 9, the 819°. 
lait Figure towards the right a6 
Hand (drawing firfta Line be- 6 
tween) fet its Quotum, and 48 
byit, its Square= 81, inthe fame: ——3- 
Order as you find them ftand 
in your Cubick Rod. 

Then write under 1, its Multiple, 
which is fhewed rightwards again{ft 1 in 
the Cubick Rod, and is the fingle Fi- 
gure 6, and under 8 write the Multiple, 
that it fhews rightward .againit 8 in the 
Cubick Rod, which is 48, and thefe 
three Multiples fo written crofs-wife be- 
low the Line, and added together (as 
in the Margin} do produce 16389, 
which, becaufe they cannot be taken 
from the upper Figures ftanding before 
the fecond Point, namely, from 14022, 
the Number 9 (before taken) is to be 
rejected, as being too great, and in- 
ftead of 819 (by the fecond Caution) 
the next higher Notes in the Plate are 
to be taken, which are 648, and the 

vy Mul- 
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Multiples that thefe do thew, namely,. 
the Octuple among the left Rods, which 
ig 10112, and the Quadruple among the 
right Rods,which is 24, and the Sextuple 

among the right Rods, which . 

648 is 36, being added crofs-wife 
lor12. (as in the Margin) do pro- 
24 duce 13952, which fubftract. 

36 ed from 14022, (the Figures. - 
=+—-~  ftanditig ‘before’ the fécorick 
F395* Prick) there remains 70 for 
the Remainder of the fecond Prick, and 
Tet there be taken for the Quotum of « 
the fecond Prick, the right-moft of the - 
chofen Figures 648, which is 8, which 
place under the fecond Point between 
the Lines ; fo is the fecond Figure of 
your Root found, and your Work will ; 
ftand thus ; 

70 
i4 
22022635627 


Be ee re ee ee 


ors 


Thirdly, 
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Thirdly, Put the Triple of the pre- 
cedent Quotums. (viz. 28 between the 
Lines) which is 48, being taken out 
of the Rods, and put them on the right 
Side of the Cubick Rod, and get the 
Triple of the Square of the fame 28, 
which may be found to be 2352, which 

. 28 take out of the Rods, and 
28 place on the left Side of the 
224 CubickRod;andofthe Mul- 
56  Uples on the left Hand Rods, 
——Zqz «and the fimple fingle Figures 
~7°4 upon the Cubick Rod (the 
wu? leaft of which being 235201) 
2325 there is none fo little that 
may be fubftracted'from the Figures be- 
longing to the third Point, namely, from 
70635: Therefore (by the firft Caution) 
the Remains abiding, or continuing as 
they are, you muft put a Cypher under, 
the third Point, for the third Quotum 
belonging to the third Point: And thus 
the Operation of the third Point is ac- 
comphithed, and the Work. will ftand. 
as followeth ; , 


70 


Pa ’ 


> 
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70 
py 
22022635627 
FE eae: @ 
8 
13952 


_ Fourthly, Set the Triple of the fore-. 
going Quotums (viz. 280) which is: 
840 on the right Hand, and the Triple 
of the Square of the fame 280, which» 
is 225200 on the left Hand,. . 280 

and the Cubick. Rod between > 280 
them;. then,. out of the léft--““99400 ; 
meft Multiples, choofe that 560 


which is next lefs than the Fi- 78400, 
gures belonging to the fourth i 2. 
Point, namely, 7063562 7,. 235200, 


which is this 7056002 7, 
which ftands againft 3 on the Tabulat ; 
wherefore write this Number 70560027° 
upon Paper, in the Margin, with @ 
Line... over it, and fet. over. the es 

Che... 
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‘the Quotient 3, Over its Os 
-right-moft Figure, and 705600027 
the Square of the faid 7560 


‘Quotum 35 whith iso, 4) "Te 
od thereof, and Feo 
Noncuple found in the right Hand 
Rods, which is 7560, write under 93 
let thefe two Multiples be added as in 
the Margin, and the Sum will be 
70635617, which fubftracted from the 
Figures foregoing the fourth Prick, 
and there will nothing remain ; there- 
fore let the right-moft of the Figures 
‘of 93, viz. 3, ‘be placed under the 
fourth and laft Point, for the fourth 
and laft Quotum of the Root, and fo 
the whole and perfect Cubick Root of 
the given Number 22022635627, is 
2803, and, fince nothing remained, it 
is a perfect Cubick Number. The like 
is to be done in other Numbers, but I 
hall forbear to give you any more Ex- 
amples,there falling out in this all the Va- 
riety that at any ‘lime may happen for 
the General Kule; and the two Cautions 
before premifed are here made appli- 
cable to Practice; wherefore to this 
Treatife for the prefent I will put 


Fi TON okt & 


ERRATA: 
Page 12, Line 25, for 3 Degr. read-g1 d. 46m. 


ADVERTISEMENT, 
Compleat Syftem of Aftronomy. 
f£-} In Two Volumes. Containing 
the Defcription and Ufe of the Sector ; 
the Laws of Spheric Geometry; the Pro- 
jetiion of the Sphere Orthographically 
and Stereographically upon the Planes 
of the Meridian, Eclipticand Horizon; 
the Doétrine of the Spheres and the E; 
- clipfes of the Sun and Moon for thirty 
feven Years, Together with all the 
Precepts of Calculation. Alfo new 
Tables of the Motions of tHe Planets, 
fix’d Stars, and the firft Satellite of Zu- 
piter; of right and oblique Afcenfions, 
and of logiftical Logarithms. To the 
whole are prefix’d Aftronomical Defi- 
nitions for the Benefit of young Students. 
By Charles Leadbetter, Teacher of the 
Mathematicks, Printed for 7. Wilcox, 
at the Green Dragon, in Little Britain, 
Where may alfo be had, 

The modern Navigator’s compleat 
Tutor, by }. Kelly, Mariner. Pr. 45. 

A new Treatife of the Conftruction. 
and Ufe of the Sector, by Sam. Cun; 
revifed by Ed, Stone. Pr. 35, 6d. 
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